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The Possibilities of Cincinnati Geared - Feed 
Millers When Fitted With High-Speed Steel 
Cutters Are Practically Unlimited. 


These illustrations show characteristic jobs and 
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the data tell the story. We submit them for 
your consideration, believing that they will 


apply to your work, 


Second Operation Finishing Cut 
No. 2 Plain Miller, 

With Heavy Vertical Attachment and Magnetic Chuck 
Material: Cast Iron. Cutter: 2” diam., Novo Steel. Surface 

Speed: about 130’ per min R. P. M., 24 reed 150’ 

per turn. 

Table Tra- 

vel: 36” per 


min. 











Accuracy 
within 
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First Operation — Roughing Cut. 
No. 3 Plain Miller. 

Material: Cast Iron. Cutter: 4” diam., Novo 
Steel. Surface Speed: about 92’ per min 
Feed per Turn: .300%. Table Travel: 27” 
per min 


OODODODOOODOOOOOO®D 


Let us submit time estimates 
and suggestions for milling 
your work. 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


The Cincinnati Milling Machine Co. 


CINCINNATI, OHIO, U.S.A. 


ECROPEAN AGENTS—Schuchardt & Schutte, Berlin, Cologne, Vienna, St. Petersburg, Brussels 
Milan. Varis, Bilbao Chas. Churehill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Gla 
Niles-Bement-Pond Co., 23 and 25 Victoria St., London, 8S. W 

CANADIAN AGENTS—Williams and Wilson, Montreal. Hl. W. Petrie, Toront 
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No. $3 Adiustable Multi-Spindle Drill. 





No, 2 Hand Miller. 





No, 2 Double Head Miller. 





2 Spiadle Profiler. 


Pratt @ Whitney Co., 


Boston: 144 Pearl St 


Chicago 











16 South Canal Street St. 


MACHINERY DEPARTMENT 





? 


Thread Milling Machine, 6” swing, 80” bet. centers. 
6 x 54” 
6 x 43” 


6 x 80” 
6s 532° 


Five Sizes. 
12 x 36” 


2 x 26” New Model Turret Lathe. 
56x 4%” Five Sizes. 2x 26” 
1 x 10” 1% x 18” 3 x 36” 





No. 3 Cutting-Off Machine. 


OFFICES: 
Philadelphia: 21st and Callowhill Sts 


Louis: 516 North 3d St 


Pittsburgh 
AGENTS: The Fairbanks Co., 749 Craig St.. 


10’ x 5’ Toolmakers’ Lathe. 








No. 12 Lincoln Miller. 





136-138 Liberty St., New York. 
Works: Hartford, Conn., U.S.A. 


Frick Bldg 
Montreal, P° 
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A Milling Operation in a New York Shop. 

Give a_milling-machine operator a 
formed cutter, and some tough steel strips 
3g anch wide by 5-64 inch thick and 56 
inches long, with instructions to mill one 
side of each strip smoothly and to correct 
utline, and he will undoubtedly have 


series of quite interesting experiences be 


fore he succeeds in accomplishing the de 
sired resu 

The Acorn Engineering & Manufactu: 
ng Company if this city, however, 


milling such work day after day, and d 
ing it very easily, the material used ru 


ning under the cutter from the coil an 














FIG I \ SECTION OF rH! MILLEI 


(SLIGHTLY ENLARGED ) 


he Operatol merely cutting o 
a Ae 1] io 9 ] 

piece as it is milled to right length, an 

then shifting a clamp, while the lathe 


runs on. For the work is performed in 


lathe instead of in a miller; and the sto 
instead of being fed under the cutter 1 


the usual manner, 1s pulled under by ar 
ingenious arrangement at the rear of the 
machine 

Fig. 1 shows, slightly enlarged, a por 


tion of one of the finished strips, and it 
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secured to a shaft carried by two inverted 


hangers; and near the outer end of the 
shaft is fastened a sprocket, which, through 


1 chain and a larger sprocket, and bevel 
the shaft 
at the rear end of the supporting 
Midway of the length of the 


latter shaft will be noticed a third sprock 


ind worm gears, drives long 
shown 


framework 


et; this operates the chain that draws the 
tock under the cutter 

Che clamp by which the pull of the chain 
is transmitted to the work is shown in 


Fig 


evident that the steel strip, which 1s clearly 


3 almost above the sprocket, and it is 


seen in this view, cannot be drawn along 
much further with the clamp in this posi 
tion So at this point the operator hooks 


carriage 


the 


i second clamp (shown on_ the 


n Fig. 2) to the chain, close 
lathe, 


removes the other clamp and then with a 
off behind 


up to 


ind, gripping the work with this, 


hacksaw cuts the finished length 
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siderable tension; this entirely obviates all 


jerky or spasmodic action which might 


occur through freedom in the chain and 


other members The shoe in e at the back 
of the 


finished 


course the 


that 
center and bears only at 


cutter rests of upon 


work, and for reason it 1S 


relieved at the 
do no 


the 


either edge where it can injury to 


the working surface of metal The 


material is well lubricated and therefore 


has ; : 
As Mr. Jonson said in 
nothing very grace- 


no opportunity to stick in its guides 
showing me the 


arrangement, there 


ful about its lines and no great expense 


has been put into its construction 


the 


Some 


thing had to be devised to do work 


quickly, and after some little consideration 


it was decided to rig up a 13-inch lathe in 


the manner represented No expensive 
gears or oth parts were got out for the 
feeding end of the job: everything was 


found ready-made about the shop or else 








the newly attached clamp. obtained at a nearby supply house. The 
Che fixture for supporting and guiding necessary sprockets, chain and hangers 
the tock while it is being drawn under were easily secured; for the worm drive 
Cutter 
, f 
sre ) 277 
~ _ Work 
ee: : 
a eee. 9 
. 
| b 








| 
| 
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FIG } ARRANGEMENT OF 


the cutter may be seen in Fig. 2, altho its 
construction will perhaps be better under 
stood from the sketch, Fig. 4, which gives 
in elevation the principal features of the 
the 
which is clamped down on paper on the 


device Here main block or body 
tops of the lathe shears is shown at a, and 
the adjustable member by which the work 
is lifted to the cutter, at >. The latter 
rocks on a cylindrical support at and is 
elevated or dropped, and clamped, by the 


\t d and 


located at 


screw and bolt at the front end 
blocks 
and 


are two steel either 


side of the cutter provided with 


grooves of just the right width to receive 
the block 
directly over the passage for the work is 


steel strip; and in each and 


a hard steel shoe which by means of a 

screw f is brought down on the strip to 

hold the latter to its seat on block g. 
that the strip of 

shall be drawn along smoothly under the 

the block d is set 

hard enough to put the work under con- 


In order thin metal 


cutter, shoe in down 


4m iM neal 





WORK SUPPOR \ND GUIDES. 


for the an old arc-lamp hoist 


the bevel gears, 


rear shaft 
was pressed into service; 
boxes and shafting were unearthed about 
the place, and a few pounds of babbitt and 
some timbers completed the main part of 
sup- 


of course, to he 


the apparatus. The cutter, the work 


port and the clamps had, 
specially made. 
home-made 


\s to the efficiency of this 


arrangement, I need say only that it ts 


finishing 3 inches of stock per minute, and 
doing it right through the day. without a 
break for setting or removing work. To 
be sure, a stop is necessary when a new 
coil of stock is required, and the cutter 
has to be removed once in a while to be 


ground. Curiously enough, this. cutter, 


tho driven backward between the centers, 
the face 


shows no disposition’ to unscrew 


plate from the spindle nose—a sure indi 


cation that it is cutting freely and that the 


work, altho fed in this unusual fashion, 
is thoroughly under control and at no time 
seized by the cutter teeth Yr A. S 
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An Automatic Push Feed and Gang Die. 
BY JACK MARKS. 
illustrate 


rhe 


an automatic 


accompanying drawings 
die for making a scalloped 


cap of IC tin. Fig. 1 shows the blank and 
ind 
| 


noticed, 


the finished cap, the latter in plan 
1 


section. The scallops, it will be 


have each a small hole punched concentri 


with the outline 


The dies employed for this work 
generally known to the trade as push feed 
dies, and generally they give considerable 


trouble in feeding the flat blank cut f1 


a strip and dropped through the 
ing die, especially when the die is cutting 
hadly and 


edge 


away 


leaving a heavy burr 
This burr of course cannot be done 
wita without losing a lot of time in 
keeping the die and punch perfectly sharp 


oO assure a clean cut blank, so that it will 


drop through the die flat on the surface 
for the push feed to move it over in place 
for the next operation. The difficulty is 


overcome in this die by carrying the blanks 
m their drop 
This 


ment is original and, as far as known, new, 


down instead of depending 


ping by their own weight move 


as I have never seen anything like it It 
is simple and can be applied to most dies 


of this kind and with almost any shape of 
blank The stock in this die was fed by 
hand, but it can be fed with the ordinary 
roll feed by removing the gage pin B 6, 
Fig. 2 


This is gray 
The 


dovetailed 


Fig. 2 15 a plan of the die 
iron with steel dies inserted cutting 


and perforating dies are and 
held in place by the set-screws B and B 1, 
and the drawing or forming die by the 


The fed 


from right to left between the gages B 3 


clamping screw B 2 stock is 


and B 4, and is pressed against the gage 


B 4 by the leaf spring B 5, thus keeping 


the stock central with the die in 


case it 
should vary in width. The stock is passed 
through to the edge of the blanking die 
and the holes are perforated, then to the 
gage pin B 6 and blanked and carried down 


through the die, the push feed bringing 


it forward or at right angles to its former 


movement in position for the forming 


punch. The forming die is placed in front 
instead of in the rear, to enable the press 
and the finished 


hand to see the blanks 


caps as they are pushed out. In this case 
the press can be stopped as soon as any- 
thing goes wrong 

Fig. 3 is the left-hand end view, showing 
the general construction of the die with 
the punches entered, and with a spring 
actuated stripper. This serves to hold the 
flat 
forating punches. 


stock and also guides the small per 
The movement for the 
the 


pivoted to the bracket C 2, 


push feed is obtained by rocker arm 
Ct, 
on the shoulder pin C 3 


rocking 
The link C5 is 
connected to the push feed and the links 
C6 are connected to the punch-holder by 
The 


shoulder 


adjustment 
C& 


the adjusting slide C7 


/ 
is obtained by the screw 


This adjustment is to take up the wear of 


the parts and also when the die and punch 
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then by means of the screw 


ground; 


C8 the feed slide can be adjusted to bring 
the blank central with the forming dt 
and punch 

As shown in this sketch, the die is self 
contained rt 5 e movements are 
tame l nnected dire vy with the 
d ind pun older, and ry im 
ir eccentric o1 e shaft, as dies of 
kind usua e, or els nnected to tl 
mandre f the press Connect ‘ 
manner shown, the dies can be remove 
from one pres » anothe 1 set as 
yrdinary hus not requ g a specia 
bu It res ( Io Ss he ) Ve } 
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tment must be very 
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Press Bolster 





A Life Saving Incident 

















FIG.-2 


Fig. 5 


shown enlarged at 


rod Vhis 1s 


in two positions, for extracting the finishe« 


blank out of the forming die. ‘his 1s 


with a “bridge” stripper 


the 


1 ° , 
makes it impossible 


also” provided 


C 11 in case a cap should stick to or on 


forming punch. This 


for two caps to be caught in the forming 
die at one time. The helical spring C 12 
is not strong h t the cap, 


enough to extract 
1 
k 


but serves only to the forming pad 


up in s'ace while the flat blank is carried 


over it and the finished cap is moved off 
The knockout rod C 


an edjustment by means of the nuts C 13 


1 


10 is provided with 


GANG DIF 


AUTOMATIC PUSH FEED AND 


nward, this bringing the carrying pin 
with the flat blank and the spring pin 

1 1 
resting upon it, down and placing the 


blank on the surface of the push feed to 
be moved along to the forming dic 

Fig. 7 shows the blanking punch and the 
spring pin é: I Chis spring is very light 
ind as long as possible, so as not to bend 
the metal before it is cut. It has a move 


inch 


Fig. 5 is a plan of the pu feed and 
forming die, showing the position of the 
slide when the blank is cut The semi 


circle H moves the flat blank along to the 


} 


when 


1and 
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of the other girls, and for that reason she 
was sure of work as long as she wished. 
“Old Jane’ had one pet aversion, the back- 
tender on my tour, and she certainly did 
make life a burden to that poor boy with 
also if she 


with blows 


ich of him when he 


her tongue, and 


within rez 
One scalding hot day in sum 


could come 
sauced her 


mer, while the room was like an oven, and 


Jane was seated at the cutter and 


while 
the other girls were at the finishing bench 
wound 


counting, the shavings caught and 


around the slitter shaft. Jane stopped the 
cutter and called to Billy, the backtender, 
who at once ran around to the back sid 
to pull them down, but in stepping over 
the belt a set-screw caught the leg of his 
overalls and comme need to wind him 
around — the haft Ile gave a_ shout, 


grasped a hanger just 


hung on for dear life. It being so hot in 
a thin and ex 
old 
the 


the 


the room all he had 


on 


gvAauze 


shirt, a 
rhe 
overalls gave way at the first tug, and 


tremely short pair of 


overalls and_ shoe buttons on 


set-screw, slowly winding the latter about 
the shaft, soon left him practically a 
naked as when he was born The girls 
at the bench screamed and ran over to 
the farthest corner, where they huddled 
with their hands over their eyes I was 


he wet end, but realizing that 


down near t 


something serious was transpiring started 


on a run for the cutter I would have 


Billy from 
When he 


the whol 


been too late to have saved 


Jane was not 


broken bones, but 
gave 
Situation at 


his first vell she took in 


a glance, and lifting her skirts 
high and wrapping them tightly about her 
she stepped b Idly 


belts 


imong the rapidly mov 


ing and shafting, seized the belt 


which ran the cutter and, although she 


lacerated her hand quite severely on a 
the belt off 
the pulley just as Billy’s hold gave way, 
and he fell to the floor with a force that 


nearly breath out of 


belt hook, managed to throw 


knocked the him 


Then drawing a pair of scissors from her 
pocket she commenced cutting him loose 
from the shaft; after which she went to 
the faucet, washed the blood off her hand 
and bound up her injured fingers as un 
concernedly as though it were an everyday 
Billy 
injured, and another pair of 
When he 


tried to thank Jane for her timely aid, she 
only told him to 


occurrence was more frightened 
than seriously 
overalls put him in shape again 
and 


“Get out of my way 


don’t be bothering me or you'll a crack 


get 


that will make your ear sing.” 


I in 


the 


sawmill neat 
and flirted 


lee 1] 
roducing quarter-sawed be; 


A bear straved into a 
coln, N H., 


circular 


recently with 


Saw, » 


meat 


out of 35 members of the 
Mechanical 


In Cincinnati 
American Society of Engi 


neers 12 or practically one-third are con 
nected with machine-tool building estab 


lishments. In Worcester, out of 34 mem- 


so connected 


bers 


> re 


1 1 


cushion, 1s 


AMERICAN MACHINIST 
Designing, Fitting and Tempering Shear Blades. 
BY T. FOOT. 

There is a wide range of work that can 
be done on punching and shearing ma- 


chines if the tools are properly designed 


and fitted. Most shops have these ma 
chines in constant operation, but it is sel 
dom that we find them doing any work 
but straight punching and shearing o1 
having the tools and their settings prop 
erly made to save the machine and do 
neat work 

One source Of annoyance in most oO! 
these machines is the absence ot any pro 


vision for adjusting the shear blades 
punches and dies This is a very bad 
feature, especially onnection with 
shear blades, as they are subjected to a 
heavy sidewise strain when the machine 
is doing heavy cutting and the blades are 
dull I will take up shear blades and 
their fittings, and endeavor to show the 


proper design for easy setting and adjust 


ment and to ease the strain o1 le ma 
chine as much as possible 

The top table, Fig is a permanen 
fixture, fastened as firmly as possible t 
the pendulum head and having a stout ril 
a around three sides, as shown. Cast iro 


Phe bolt holes may 


or steel may be used 

be cored to fasten to the pend lut head 
to which the table should fit very closely 
In making the pattern a epressiol 
should be eft next the end rib, about 


inch wide and inch deep tor the plan 
ing tool to run int Phe bs fitting 
against the pendulum head should — be 
slightly tapered, so the inch bolts will 
draw the parts tightly ogether Phe 
square cored recesses for the bolt heads 


should be deep enough to carry the heads 


slightly below the surface \ heavy rib ¢ 


is placed on the casting to brace the blade 
It is 


not necessary to have drilled holes 


as the end rib takes all the thrust when 
the machine is in operation, and the bot 
tom table having about 1 inches adjust 


ment, it can always be shifted to suit ci 


cumstances. The holes for the blade bolts 


g bolts 


should be cored for 


table, Fig. 2, 1s 1% inches 


The bottom 


longer than the bed of the machines in 


side of two pendant bosses a, which ex 


tend about 2% inches below the surface of 


the bed, or enough to give a good grip to 


a 7é-inch set-screw on each side. This 
table has slotted bolt holes with depres 
sions for the bolt heads, as in the top 
table his table is shown beveled off in 


frent of the blade to permit 


slide off after shearing 


This casting should not be as strong as 


the top table, as it is better 


break under heavy pressure and save 


machine than to break the clutch or 


frame. For very heavy shearing a leather 


washer under this table, to act as a 


beneficial The illustration 
table with the bottom blade in 
bevel to 


The \ 


place Fig. 3 shows the proper 


be given both blades for good work 
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their outer 


should be rounded on cutting 
ends, as this permits the cutting of thin 
sheet iron or steel without tearing thi 
sheet. The blades should stand I-16 apart 


lowest 


the 
and 


at this point at position t 


sure a neat cut a good finish to 


WOrk. 


It sometimes happens that pieces such as 


444x1%-inch steel bars have to be sheared 


1 


that common sense will teach one tam! 


tn subject e ent ely yeyond 
pacity of the machines when fitted with 
dinary blades. I had 4,800 pieces of this 
shear fo which | adopted fish 
hears and ey answered the purpose 
plendidly, d did the work with eas 
Fig. 4 shows the blades used. The fish-ta 
n the upper blade should be so arranged 
that when the machine is on the lowe 
enter the crown of the bevel is 1-16 
below the top surtace f the flat bott 


blade 


s and 6 show a class ot shears 


not often seen, and at 


first glanc 


would seem that the flanges of the I-beam 


and channel would be crushed entirely out 


f shape, but such is not the case, as the 
shearing of these pieces is easy as long 
the stroke of the machine is equal to the 
de f the channel or beam and the 
lades are made to hold the piece rigidly 
\ clearance of 1-16 inch is about all that 
can be allowed for getting the piece in and 
ut Che more clearance given the blades 
the more the flanges will crush and _ the 
less the clearance the better and cleaner 
the job Channels can be cut on angle 
shears shown in Fig. 7, but as we had 
quite a number to cut and they had t 
be cut at exactly right angles and the saw 


vould one in 


‘ided to 


shown in Fig. 6, 


get only ten right, we ce 
try shearing them with the blade 
the 


ind while 


slightly 


pre cess 


the flanges the damage 


} 


was really less than that done by the saw, 
which left a heavy burr on each side which 
taken off 


addition to 


with a cold chisel in 
the ends If 


had to be 


squaring the 
Figs 
when on the upper center, it will be bene 


blades shown in 5 and 6 lap slightly 


ficial when setting them, as they can be 


drawn tightly together and in perfect line 


They should be well oiled or they will 
heat and wear and the temper will be 
drawn 

We had a variety of angle irons and 
hannels to cut to length on this job and 
the angles and 15-inch channels were a?! 
ut by one pair of shear blades shown 
Fig. 7, which did the work more neatly 
than sawing. In the case of the channels 


I had to provide top and bottom tables f 
blades inches thick in a machine ha g 
in extreme opening of only 16! nche 
The flanges of the channels were 2 inc 
vide while the stroke of tl] nachine was 
nly 2% inches; so that to cut the 

fla vertically was imposs Che | 
vhich I follow in laying out she 

for this class of work is show Fig. & 
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to represent, full size, the extreme opening plete cut, and it is still better to have pin, thus insuring uniformity in the 
of the machine. Cardboard models cd them 2 inches longer each way to adapt work Chis blade is a disk let into the 
represent the blades, the upper one having them to larger sizes. The iron should be. bottom table. The bottom blade in shear 
slits of a length to represent the stroke for 4-inch washers, 8 or 12 inches wide. work ilways subject to more wear than 
of the machine and the other being tacked In our case we used pieces of 5-16x10x1o the top one, and will often be worn out 
to the board. A pair of brads driven in inch steel plates, which gave us four wash- when its mate is still in good condition 
the board through the slots in the card- ers and one cross-hanger from one piece. and the circular form offsets this, as the 
board complete the model, with which the and led to a great saving in stock and blad ul * turned around and a new 
iction of any such pair of blades may be blacksmith work. Fig. 10 shows this piece surtace present: | blade should fit 
easily tested, as well as bending and form after the shear had done its work. Most in tl <et so it can be turned easily, a 
ng dies for the bulldozer and other ma shops doing wrought-iron work need s-n et-screw of the 
chines shears to cut flat a » a circle t s é : y to it 
Right-angle shear blades to cut square round the ends of flat pieces nicely. Most | t le fits in a dovetail in 
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FIG, 1 
FIG. 4 FIG. 5 Fit 
j bse 
' 
- | i 
4 oa 
a3 g J — 
“ d 
| - f - 
FIG. 
FIG.8 
| WF, ! 
FIG. 9 
| FIG. 1 
] 
O > folk al 
ail © | ae ee ae ae FIG, 13 
. , v ta’ 
FIG, 11 wnat 
——— 
FIG. 
BLADES AND BLADE SUPPORTS FOR SHEARING MACHINI 
washers are out of the usual line, but as_ tools that I have seen for this work ar which it needs no fastening except a driv 
| had some 4,000 such washers to make. very unsatisfactory, as, in most cases, the ing fit, as the pressure of the cut keeps it 
[ titted up a pair that did the work in one iron is torn rather than sheared off. The to its place against the back-stop 
stroke of the machine. Fig. 9 shows the contour of the cut is not usually so im \ very common error is to bevel both 
plan tollowed, from which it will be portant as a nice, smooth cut blades 1 uch an extent that they con 
noticed that the top blade is slightly con Fig. 11 shows the details of the top and tinually chip off. Of course on light sheet 
caved and that the two outer points strike bottom tables which I use for this work iron this is of les portance, but in cut 
first and at the same time. This is neces- and Figs. 12 and 13 show the bottom and ting 4x1 or 8xI-inch stock 1-16 inch 
sary to keep the iron level and in place top blades respectively. The bottom blade clearance is ample \nother common 
when the shearing is done, as otherwise has a 34-inch hole through its center. fault is to make the blades too thin, lead 
the bar crawls when the pressure is put which is for the insertion of a pin gage ing to constant breakage. A thickness of 
on. The blades should be '% inch longer The pieces to be sheared have holes 7% to 1's inch is light enough for ordinary 
each way than the cut, to insure a com- through them which are slipped over the work It is better to have the bottom 








78 
blade break, if either, as it is cheaper t 
eplace The table should have about 2 
nches of extra width for ordinary work 

the tendency is constantly toward 
heavier pieces, and it is better to make 
these parts too wide than too narrow 
his insures a longer working life, and 
will leave one prepared for emergencies 
and new conditions 

Che tempering of the blades should be 


done very carefully, as considerable work 
is attached to getting these tools in shape 
Heat carefully in a hollow fire to a bright 
uniform red heat throughout and cool as 
rapidly as possible in clear water at the 
shop temperature, which will harden them 
nicely. Brighten on a dry grindstone on 


the working face and draw the temper on 
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A Two-Ton Foundry Ladle. 


We have been asked several times for 
details of foundry ladle construction, and 
the accompanying illustration and descrip- 


Mr D 


Adams, of Phoenix, Arizona, will as 


tion of a 2-ton ladle by John 
serve 
an answer to these queries 

The most popular form of gearing fot 
of 
worm and worm-wheel arranged as shown 


The 


hand-wheel 


crane ladle medium capacity is the 


in accompanying illustration. pouring 


is controlled by a shown on 


the right hand side This operates a pair 


1 


of bevel gears having a ratio of 2 to I, 
which in turn work the worm and the 
worm-wheel which is keyed directly on 
one of the trunnions of the ladle For 


one-quarter turn of the ladle on the trun 
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pounds after allowing 1% inches of lining 


on the sides, 2 inches on the bottom and 


3 inches on top for slop. The dimensions 


taken inside are as follows: Diameter at 


top, 31% inches; diameter at bottom, 28 


inches ; Two plates of 


depth, 30 inches 

inch tank steel, 32x53 inches, were used 
to cut the two side pieces from, and 
circular disk 5/16x32 inches was used 
to flange the bottom from. Side seams are 
lapped and single riveted with 5g-inch riv 
ets, 2'4 inches centers Care should be 
taken to countersink the rivets below the 
center line, so as to permit of the band 
with trunnions being slid on to the bow] 

The girth joint is single riveted with 4% 
inch rivets, 134 inches centers It is ad 
visable to punch about ten 3¢-inch holes in 
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TWO-TON FOUNDRY LADLE. 


a piece of bar iron at a good red heat un- 
til the color shows a sky blue evenly on 
the bright side, dip the piece in cold lin- 


seed oil a few seconds, then let it cool off 


[t is almost impossible for some smiths to 
harden blades of any length without 
buckling them. Thi usually caused by 


hardening at an uneven heat, one end be- 
the 
another 
when this is the case it is best to re-anneal 


ing perhaps hotter than other Im 


proper annealing is cause and 


the blade before hardening. 


Creosoted piles driven in 1876 as piers 
for iron bridges in the neighborhood of 
New Orleans are to-day in perfect condi- 
tion, while the metal bridges which they 


support are being renewed. 


nions eighteen turns of the hand-wheel are 


necessary. The number and size of teeth 
in the gearing are as follows: Bevels, 18 
and 24 teeth, 34-inch circular pitch; worm 


26 teeth, 


wheel, 1'4-inch pitch; worm, sin 


gle thread, 1'4-1nch pitch; pitch diameter 
3 and 2.86 inches; 
14.32; 


outside diameter, 15.12 inches; pitch diam 


of bevels, 5 


of 


/ 


pitch diam- 


eter worm-wheel, and minimum 


3.58 inches; outside diam 
total depth of teeth, .858 
bottom of 


eter of worm, 
eter, 43g inches; 
width of 
387 inch; angle of teeth, 29 degrees. 


inch ; space at teeth, 
In 
this particular ladle all gearing had ordi- 
nary cast teeth znd was all fitted up com- 
plete with frame before attaching to the 
bail of the ladle. 


The bowl was designed to carry 4,000 


the bottom before riveting up the bow] for 
vents \ bar of 4x34-inch iron for the 
band should be bent on edge to the extent 
of about 6 inches, so that when it is rolled 
to the diameter of the bowl it will conform 
to its taper \fter the band is welded 
into a continuous ring, the trunnions are 
forged on. These should be of 2!4-inch 


round iron which is afterward turned to 


2 5-16 inches. The uprights are of 3x34 


inch iron, which should be welded to 3x74 
runnions 


The 


inches for the bearings of t 
to allow for torging and boring 
of the 


1-inch drill to receive steadying 


ends trunnions are bored 


mensions of loop and cross-bars 
shown in the engraving 


To counterbalance the weight of 
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gearing the ladle should be prov ded witl ‘ t 1 nm are inng | ¢ ¢ then 
a gray-iron weight swung on the opposite sleeping They have found out how y must have Ling 
trunnion Should balancing be an unim-_ reap a harvest from the fructifying mu | ih book 1 ! 
portant feature, the top loop may be set utes Chey torm the best temperan rder that, fir 
ghtly to one side, altho this arrangement ciety on eartl yvecause no man can keep t yment of r A 
makes the balance depend somewhat upot up his studies and attend work in may have i 
I amount Of moitei n il in the idl e dep re 1 \ cl ‘ ] rh c 
i he completed we rea \ be iD 1,075 t eng ¢ I I < ypmnel TI I 
pounds tippiel Lilie ( i \ ] _ t ( ny very 
ilmost all d t I ere 1s more 1 
The Field of Correspondence Education correspondence. We w re engaged it vhat is called the unf 
BY FRANK W. GUNSAULUS, D.D thus taking the result f vears of effort ften t rdinary man, tft! 
Instruction by correspondence has had and experime \ ngmi g ph phy of « 
erv much the same battle hight whit of t country ‘ rilled with t ( k f xtraord \ 
ame to University Extension work No and sympathet esponse made to every | ! d reare: t 
ct id of br adening the beneficent itlu igencyv W en i MMPs ( ‘ ] " ‘ oO muc the ¢ } 
ences of education W ll ever es¢ ip) ittack rt ti 1] Y \ erical nl ( I e protess 1 \ 
from the self-appointed aristocracy of cult respect and complete powet g gv ut him, and 
re. Democracy, however, conquers in the Just e wh \merk es f the na t need 
present and has the entire field of the she has not yet opened her most valuable I power, that he an pow 
future As certain as our American life resources at me, shi mfronted wit ght to them all t can po 
accomplishes its best in the world, so cet i sudden and well-nigh overwhelming gift ( \ and acquired t where 
tain will be the broadening, along with the’ of oppor t\ ‘ ew realm abroa 
deepening, of American intellectual and Phat realm is not, as we know in thes We ed too manv men wil 
spiritual power \mericanism will « davs, to be subdued by armies with cannon ttle |e than strong enoug! 
trained to the accomplishment of larg and sword; it 1s to be brought safely and 1 vil it what they should have had 
results, American in their scope, by the loyally in league with our American pos () lucation ystem has been 1 much 
triumph of a certain republicanism and tion by the conquest of ideas and ideal ral resting upon its apex lo 
democracy in religion and education. Just \mong the leaders of such an advances ive the ¢ e of republicanism and dem 
as the church, to be worthy of her exist the engineering student in this our prac cracy must rest upon its base. Educa 
ence, must go to the world and bring it tical age is likely to be foremost tion needs an Edison as badly as the young 
to God, so the school must go to the people One of the things most unfortunate Edison ever needed educator which at 
and give them all it can impart and all either to the development of our American ist he attained through great sacrifice 
: that they will receive resources, or to the development of eng Instruction by correspondence can never 
Every effort of this kind has two perils; neering as a science, is the fact that engi ke the plac f residence instruction at 
and the first and least important is that of neering science and practise has been re great school. But President Harper does 
which I have already spoken, the criticism garded as a field to be entered only by not g far when he say Direction 
: if those who gather their academic robes’ highly trained and favored students lo and correction may be given oftentimes 
about their precious dignity, insisting that be masterful in the highest degree effectively by written =a vy spoken 
ll methods differing from the regular ways — thing is, of course, to be a trained r word.” One of the most interesting facts 





ind means must be failures They op- n that thing; but it is simply false to say about respondence instruction, especially 








| 
posed University Extension and Chautau that the door of entrance is closed lhe n engineering, 1s that the student has his 
quas with no avail The second is the conceit of pedantry is laughable enough orator y at hand in the very 
riticism of those who have expected too but it is worse in its effects than we sup room in w e is working and in the 
nuch and are unwilling to meet half way, — poss The current opinion of a few years ery machinery by the use of which he 
vith pluck, energy and devotion, the ef ago, that a man without certain technical 1 es his living. He can make his exam 
forts which are made to enrich their minds nformation, difheult to obtain, could b natior frequent as he desire He will 
nd train their powers. This second peril nothing but hired hand, has done vast find tl nstruction paper ust a hol 
s the only one which now seriously tl harm | is placed engineering where I mple an plicable to 
ens instruction by correspondence SUC ation would ive placed politi ‘ He will be « ppointed 
wavs threaten the noblest) worl i 1 mn beer el frag , m vor ' | rv 
choo] as well as the chur h, for the Tie \ ( |e I Supp ( I ; thf \ e the t on 
; t < nak ener nd nsincet \ x p t thy , ‘ f j ce ae P , a 
onl good enough to sav man wil a Tee Re ae ee alias ie ee 
not ffer w it g dness h n te ¢ Dp priety t t ‘\ F . 1 
p tor the mut ‘ prise t Salva re ( I 2 t eng : rt the t ( ty 
1 It e same with every educational ractis H g g ‘ 
trument T\ Ther l st be a Garfield \ 1 g |) t re 
t the other end of the en 1 irder that sO few " . ; 
Mark Hopkins sha stify his existence | 1] \ { ri vit] 
d laboriousnes N ‘ f " ' 
Much disaster has been wrought by un rot ( ple 
entifi nd therefore untrue, methods 11 eng g sn or ; nu , 
s not escaned It must proceed the : 5) | 4 ‘ r fore eat 
pp mn ti ws pb d f learners will ] ¢ ny ‘ ny I ( £ thy 
( 1 CTO valie I have nevet1 nown ele Ve t t p t t t \in ( ra 
1 equal number t brave ane tireless It has fte1 ec said that s \\ ( r pvr t 
~p Their examination pape eo ee ee 1 pex be thi e 
n grimy and greasy nd thoroug ia ce ae : mite realm SC asese 
ered Mhey do their work at tin on | ¢ one as } ; dj nd the 
It is ve replie 
*From The 7 " \ g el Lincoln must ‘ P " ‘ ntrv fee nd know 
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that the educational advantages offered The milling machine fixture shown is the per each tooth we have a feed of 3g inc 
will somehow reach them and bind them, rear end fixture as placed on the machine for each rotation of the mulling head, and 
the lowliest to the loftiest ind is left hand, while the fixture for the with eight revolutions per minute (25 
a ther end of the machine platen must be feet—we prefer to run moderately slow 
Machining a Small Duplex Steam Pump. ypposile or right hand. Fig. 3 shows the and carry feed) we obtained a feed ot 
BY “BECK.” pump (dotted lines) mounted in the fix nches per minute, making the time pet 
| do not know much except pumps, and ture; small lugs (removed after milling) cut over twenty pumps 1 hour and & min 
my knowledge of this class of machinery are cast at convement place upon the vtes \ second cut must be taken, how 
is quite limited, but still I nave “been 1 ~ 
_—_ mn oH 
agen Cust St | 
in, Ta] Cc 
iT if) \ | . TH 
| : Ws 
| , | | \ j AA 
| | | 
| | |__| 
j ae 
FIG, 4 Steam End FIG. 2 Water End FIG. 3 OS reer 
a | | o} ? steam cylinders for clamping pur- “ever, to mill B, as B and C are so close 
ry poses. Stop -lf at the inner end of together that both vertical milling heads 
we | the steam cylinder brings all the cannot be employed at the same time. The 
l pumps in alinement The fixture of second cut, however, requires much less 
— course has a tongue to fit the machine time, as we can jump from B to B by 
tata platen. The water end of the pump, quick power motion, and the feed is also 
/ ie it will be noticed, 1s clamped by an increased, so that but 30 minutes are re- 
is equalizer on top of the casting; this quired to make this run The two cuts 
is permissible, as no milling is done require about 1 hour and 4o minutes 
= on the upper sides of pump at this Five full loads (100 pumps) could 
‘ end, the valve openings being made readily be milled each 10 hours At a 
C) under the drill press and the plugs in- piece price of 4 cents, “Con’’ managed to 
: : serted after the valves are placed. make a very good day’s pay. It may seem 
| ») | 4 oll The equalizer is made to swing somewhat strange, but it is a fact that 
oak a Pian upon one of the clamp studs, so more 6x4x6-inch pumps could be milled 
MILLING FIXTURE that the pumps can readily be put into or in a given time than 3x2x3-inch pumps 
taken out of the fixture. Twenty of these on account of not having the extra cut to 
there Fixtures and jigs such as those pumps make a full load for the machine make. “Con” has a record of 110 6x4x0 
here shown, together with good machine © platen inch duplex steam pumps in 10 hours 
tools, have had much to do in reducing The milling head used was illustrated Eighteen of the same pumps on a good 


the total manufacturing cost of a 3x2x3 
inch duplex steam pump to less than $10 
and enabling the pump manufacturers to 


place this pump upon the market at the 














f 
} 
— 
Uy il 
“1; = 
TYP 
A|B 
\ 
} s 
' : } ct A 
= FIG. 5 
net (quotations fur- 


low cost of $35.75, 
nished me by well-known manufacturers 
this week). 

The first movement of the pump casting 
from the cleaning or scratch room is to 
the four-head milling machine, where sur- 
faces A, B, C and D, Fig. 3, are milled 
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Vol 


ing of milling machine feeds | 


at page [255 
In speak 
the 
feed 


26, and had twelve cutters 
mean 
the 


feed per tooth of cutter and not 


Counte 


Weight 





E 

Z 
CHUCK FOR BORING IN THE TURRET LATHE 
per minute, as this depends upon the 
speed at which the machine is run, yet 


the matter of more or less teeth 1n cutters 


still seems to have no bearing in some 
quarters 
The feed per cutter tooth would run 


from I-32 to I-16 inch; at a feed of 1-32 


four-head planer were a big day's work 
Figs. 1 and 2 show each end of the fix 
ture. All fixtures were bored to conforn 


as the castings 


to the pump castings, and 


om 


Np r | 


Enlarged Section at A-/ 
American Mac*inist 


FIG. 7 


are machine made, they usually can 

down to a good bearing into the jig. Os 

casionally we had to do some “shimming 

The readily 
understood and needs no explanation 


From the milling machine the pumps 


mode of clamping will be 


are taken to the boring machine. The shop 
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not having any of the “real thing,” up-to 


date four-spindle boring machines, a well 


known and good turret lathe was utilized 


for doing the boring of all the 3x2x3-inch 
duplex pumps, and the fact that the 
pumps are still bored upon the turret 
lathe would indicate that the management 
are satisfied with the quality and quan- 
tity of work 

{, Fig. 5, is a counterweighted second- 
ary plate. It has a male boss fitting into 
the lathe face-plate and is bolted firmly 
thereto. B is a three-winged angle-plate 


pn D. EI! 


determine the 


made to swing trom 


ps which 


and 1s 


pump cen 


are st 
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IFFERENT 


yack { by a sliding 


ters B is held 
of B, also by a clamp at 
of B. C is a secondary 
work-holde 
as shown in Fig. 6 
end ot 
the 


bolt at each side 


the extreme top 


angle-plate, or proper, made 


to swing at its center, 
\ pull pin at the outer angle-plate 


when turning vork-holder 


The 


forced against the angle-plate by clamps 


B locates 
around. flanges of the steam end are 


hinged to standards. Against this clamp 


set-screw 
this 
forcing 


is a tapped through the stan 


dard; 
for 
plate, 


excellent 
the 


provides an means 


the pump against angle 


the clamping surtace being small 


POSITIONS 
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and so close to the body of the cylind ay e side ving 
that a set-screw only does not fill the bi 10lding re thrown back, and w 
C has of course been machined that the le spring tuated p pin is withdraw 
entire outfit is in truth with the lathe spin s moved around so as to change 
dle. The steam chest surface of the ir, im other word ve are now getting 
pump (previously milled) rests upon sta ready to bore the water end of pump 
tionary parallels (not shown). An equal Che s g.7 \ \ 
izer clamp, operated by a threaded hand the boring i 
wheel, brings the steam chest urta d fixtures ed upo 
solidly to the parallels. Knurled adjus produce lay 1 
ing screws (not shown) are used at th rue t 30 ) 
water end pump and a clamping di lay ay Ww $ roug 
vice similar to that for the steam end is the labor cost of th mp p to drilling 
sed Screws yped through the sta OINt ) 34 
dards and having hand-wheels It has beet perhap 
nisfo1 y expr 
Teeliings i l i 
in i] \ vo ee MIMD 
lanufactur gone by ' 
me manut \ id all the 
illed ode indle boring ma 
nit ind 1 ) late ols. [ tool 
irt I quaint mysell a t 
ri nut t h luplex steam 
yumps. O t e modern machine 
witl | tixtures as they po 
sess é Y ld ind) \t 
nachine wort vy nerve and mus 
» iched m1 
l x p O ur \t a day 
pay t b $2.75 ) t pump 
Va ‘ jf ¢ ilsi taced eac 
end ! I ‘ n tavo ft 
ri I hxtut Tr) S$ perhap 
nsw f why the first com 
° t ? 
© oO wa ng turret lathes to bo 
X2X 3-11 1 p np 
| | The drilling of a 3x2x3-inch duplex 
uf ad pump, although not calling for much high 
Or ) priced skill, nevertheless affords another 
iy zap iF rood chanes nan to show to the 
— shop management how much he ts willing 
+ oe 
» ay tt le us of having his pay 
ut. Fig. 8 WS a 3X2X3 pump (dotted 
iq =) Lb ines) mounted 11 lrilling fixture ! 
] 5 one I ) ide frames bolted 
gether at the bottom with tie bars of sufh 
‘e) C 1) ient width to insure rigidity 3 isa gray 
0 ron plate \ i Inmmion at each = sid 
ts a3 3 tT se tron imicient » balance th 
; > eee) fixture vhe e pump = eadv to be 
ia lrilled | unniot t B rest in bear 
rh Pha — ngs a » of frames A. Near the 
nd ot wolted t s an angle plate 
laving tw VOSS r plug nachined to 
FIG, 1! Plan vithBH tal oo lind, salen aimee 
imervcun Mux hamsst . y . 
OF DRILLING JIG. ng that end The other or steam end of 
the fixture has a much similar angle plate 
vuter end take care of side thrusc of the but is operated w irse pitch screws 
pump In fact the method ot holding’ This allow he gle plate to be run b 
this pump into the fixture is similar t » that the work can be put into or taken 
that used for holding the Ox4xX0-1n h trom the fixture In nnection with the 
steam pump illustrated at page 360 ingle p inged drill-bus! der 
Fig. 6 shows the fixture in position for that can be WI rf way wh 
boring the left-hand steam cylinder. After -moving vol It w ve seen tha 
completing the boring of this cylinder B and the ang late are 1 nly wort 
angle plate B is released from its side holders but are also drill-bu older 
clampings and swung toward the operator The upp yp sid f the pump water 
until it rests against the other stop F end is drilled without guide bushes, the 
when the clamp bolts are again tightened drill centering itself by the cored holes 
ind the right-hand cylinder is in position the openings in B being large enough to 
to be bored. After both steam cylinders allow this. A ;x12-inch thread tap f 
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drill \ quadrant having four 
fitted 


boltec to B by 


ows the 


arms and over the trunnion bosses 


round-head cap-screws 


\ spring-actuated pull pin locates the 
platen B in position for drilling the ends 
m either top or bottom as wished In 


onnection with the pull pin is a handle 


tightener; this tightener 1s upon a square- 


head bolt fitted to a circular elled bolt- 
head groove in the quadrant, and enables 
the operator to bind all securely together, 
if in his opinion the work pressure 1s too 
great upon the pull pin 

Fig. 8 is an end view of the fixture. 


Fig. 10 shows the end of B up and also 
shows manner of disconnecting the drill- 
bush holders near the center of the fixture. 
We do not drill and tap for the water suc- 
tion pipe nor the steam exhaust at the 
side of the pump, as the fixture is much 
too heavy to turn as often as would be 
This 


press and is only 


required work is done in another 
| 


a short job 
\n effort has been made to produce fix 


tures and jigs that will “get the cost of 
these pumps down,” and I think some of 
vour readers will agree with me when I 
say that the man operating a machine 


with these fixtures has his busy day. 


Chinese and Russian Machinists. 


In Mr. Lynch’s latest published book, 
“The Path of Empire (Duckworth & Co., 
London), writing of Dalny, Manchuria, 
he states: 

“Within 


already finished, and another 


the piers there is a drydock 
larger one 
in course of construction. The pumping 
plants tor these are worked from the cen- 
tral power station and from there also the 
power is got for the huge machine shops 
behind them. These shops were interest- 
ing. I went through them with the man- 
ager, who, in answer to my inquiries as 
to why all the lathes and machines were 
being worked by Chinamen, told me they 
were much more capable than the Rus- 
sians, both as regards learning quickly, 
handling delicate or complicated machin 
ery, and also more reliable 

“rae that and 
well conducted lot, and the only fault he 


had to find with them was that they were 


said they were a sober 


now in such affluent circumstances on ac- 


count of the large wages they were earn- 


ing that they were prone to take many 
unauthorized holidays.” 
Che writer while third engineer of an 


English tramp steamer, years ago, remem 
bers the delightful nonchalance with which 
the stevedores in the ports along the Med 
terranean would conjure up a “‘Fiesta’’ or 
a saint or any old thing so as to take two 
weeks to discharge a cargo that could he 
taken out in England or the United States 


n two days. On the rare occasions when 


they did work one-half of the stevedores 
would lie round on deck drinking wine 
and smoking cigarettes while the other 
halt worked. Of course they took turns 


at loafing. 


AMERICAN MACHINIST 


Echoes from the Oil Country—Sitting in the 
Office and Taking it Easy. 

“Tf the man who has nothing to do but 

t in the office and take it makes 


to sl 


€asy 


once in a while, how can 


that 


mistakes you 


blame a man has to work hard all 


day for making them?” 

This was said very good-naturedly and 
was answered just as good-naturedly, and 
would not merit any further attention if 
it did not represent the belief of quite a 
had the 


“sitting in the office and taking it 


number of who have never 
job of 
easy” while in charge of work. 


I will try to 


men 


present a picture of this 


fortunate being who “has nothing to do 
but to stand or sit around while the other 
fellows do all the work.” Those who are 


it” will know that I cannot do the subject 
justice, but I may succeed in giving those 
who have never had any experience in that 
what it does mean 
This 
which I speak is fortunate enough to have 
little 

out 


line some idea of just 


to be in such a_ position one of 
work 
the 
that 


-easonable 


several foremen to do what 


there is to be done in sorting 
different 


they 


jobs to the men, and to see 


are done right and in 
time, and to see that the men keep things 
oh, after 


that 


in proper order, and well, see 


those other little details have to be 
seen after by someone and are likely to be 
overlooked by the men. You can readily 
that 


has to sort of see that things keep in their 


understand the superintendent just 


proper channel, look pleasant, and “loaf 


for the whole shop,” as one friend ex 
If he has any business to do 


the 


presses it. 


with the outside world, or with gen- 
eral office there is a telephone at his elbow: 
a boy does errands for him, and there is 


a young man to do the clerical work neces- 


sary. Surely he has things easy. 
R-r-ring, ring goes the ‘phone. “Hello! 
Yes, this is me. What is it you want?” 


It is the general office that is on the line, 
and they are telling of a letter they have 
just received, and that it is important to 
have answered quickly. They are to give 


an estimate on some machinery that is 
needed, and to guarantee that the machin 
The letter 


is on the way to the superintendent in the 


ery will do the work specified 


hands of a messenger. It reads about as 
follows: “We are thinking of putting in 
a new power plant and hear that you can 
furnish us with a gasoline engine. We 
do not know anything about such a ma- 


chine, but the conditions that we have to 


meet are these: We have to punip a thou- 
sand barrels of water every day; the dis- 
tance is half a mile, and it goes on to a 
hill 400 feet high. We will use 3- or 4- 
inch pipe: we may have to increase the 
quantity of water to two thousand barrels 


a day later on. We now use pine wood, 
under a Cornish boiler, and carry 80 
pounds of steam, and the wood costs us 


$4 a cord. Gasoline costs us 25 cents a 


We are about 7,000 feet above sea 


gallon 


level: wood is getting scarce, and we will 


have to haul the gasoline 120 miles, but 
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the price we gave includes the cost of 
hauling. Let us know what you would 


furnish a plant for that you will guarantee 
to do the 


work, and not cost us any more 


to run than it would to use wood as fuel 
We are only pumping the water half as 
expect to, and are pumping 


pipe We 


a day now, 


high as we 


it through a 3-inch only use 


800 barrels but that is 


about 
not enough.” 
The office wants the information neces 


sary to give an answer to this letter, and 


they want it at once. The superintendent 
is the man to furnish it: of course he is, 
he should be useful as well as ornamental] 


“Let 


1,000 is” 


me see, 1,000 barrels—42 times 


“Could you come out to the boring mil 


for a minute? I have the first new casting 


on and [| am not sure that things are 


right.” 
It is the 
department that is talking, and that work 


foreman of the heavy machine 


is in a rush; besides that, it is on a 
that 


very 
must not be al- 
lowed to start 


the door the ’phone bell rings, and the 


important machine 


stand. Asa is made for 
corresponding clerk wants to know when 
he will get the 
able him to answer that letter. 


information that will en- 

“Tt will take some little time to get it all 
figured out.” 

“No, I can’t tell you without figuring,” 
and he adds mentally, “I am not at all cer- 
tain that I will know after I have figured.”’ 

The piece on the mill is inspected, direc 
tions are given and a note is sent to the 
draftsman that a certain unimportant di 
mension on the drawing is wrong and 
must be changed, and the figuring is re 
sumed. 

“42 times—I 
are 42 gallons in a barrel of oil, and that 


wonder if it is 42—there 
is what we mean when we speak of a bar- 
rel anywhere in this oil country, but this 
party is in New Mexico. I wonder what 
he means by a barrel. It will make quite 
a difference whether he means 31!% gallons 


or 42 gallons when it comes to raising it 


4oo feet through a 3-inch pipe. I'll take 
the smallest value, that is the legal one 
when it isn't a barrel of oil. 3114 times 


1,000 is 31,500 gallons, and this pump cat 


alog will tell me what horse-power it will 


take to raise it. I can get the friction load 


from a table there, too. The gallons per 
second would be—I wonder Good 
morning, Ed.. and what can we do for you 
this morning?” 

\ man had stuck his head in the door 
and was beckoning toward his wagon that 
had something on it. A brief look showed 


it was a load of scrap iron that was in 
tended for the foundry 
the frict 


The size of the pipe in this 


“Let me sec ion load, yes, that 


is the place 


column, that 1s right, and just run down 
to the gallons per second—no, this table 
gives velocity in feet per second. That 


won't make anv difference: Kent’s hand 


book will give a table showing how many 
feet 


’ 


of 3-inch pipe a gallon of water wil! 
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fill, or at least it will tell what part of a 
gallon there is in a foot of the pipe Phe 
gallons a second are—that is the place I 


was before, and now I mind what the 


roubl Was | wond wi t ( l 
New Mexico If this combinat n was to 
¢ used tor turn s] ng water t dt 84 
wells would b kely mean 24 hours 
but I guess I will have to ca 1O ( 
have the ofhce mention n their answer 
It is no particular trouble to get the total 
friction load. as the table gives it for 100 
feet I will have to trust to luck that there 
aren't any elbows or quick bends in the line 
Without knowing what sort of a pump 


they have I will add a 


is rather a sticker At the price thev give 
[ should be safe in thinking that they get 
t. legal cord of wood and are careful to 
see that it is piled closely, and I will take 
the heat value of it from the hand-book 
table, and”- 

“Here is a hurry order that is wanted 
for the 1.35 train, and the foreman says 
he can’t have it done in time unless he 
doubles up on it and runs through the 
noon hour.” 

It is the superintendent’s clerk, who has 
looked the matter up as far as he could, 
that is speaking When a man orders 
several hundred pounds by express he 
must want the stuff badly. and the neces 
sary orders are given to get the job out 
in time, and the figuring is resumed 

“Assuming that the heat value of the 
wood is right, does anyone know what a 
cord of Hello; yes. Is that you, 
foundry? Yes, what do you want? You 
say you haven’t enough coke to take off 
the heat to-dav? We must get that heat 
off somehow, or we will be stuck for some 
of the castings. Slip up to the other shop 
and see if they have enough on hand to 
spare us a load. Call me up as soon as 
you find out, and if we can’t get it T will 
try to get it somewhere else Good by 
Let's see—how much horse-power of water 
pumped on to that hill through a 3-inch 
pipe, at the rate of 1.000 barrels in 10 


hours does a cord of pine wood represent 


vhen burned under ; Cornish bojler I 
hope thev are using the steam in a direct 
cting pump that « es the pressure the 
rul lengtl ol ( | t e 5 per 
ent. of my guess of the heat of that wood 
S the mn t g ne im horse 
power ot w eing delivered V] 
pretty 1 I Ques ( rest 

‘Now, let me 1 aid 
thing ight Phe Ww pumping soo 
irrels t wate 1 half 

Phe door opens ( genti« in comes 
in with a smile his 1s the superintet 
dent, IS it not : It had t be idmiutted 
that it was “I represent the Con 
pany We have eel supplying your 
wants for some time Mir. Smith. wh 
used to work this district. h: een made 


reneral manager of the Eastern distri 
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id I am trying to do \ CS n 
place here My nam ( 
There ( nun I v 
would { 
\mong ! ngs I nee 
saw f g ( W1 ( 
Ti - Cc { ( 
enoug place whe \ 
saw 1s er in 
part of ‘ ( 
| Vv 2: 3 Md Lor + A ] 
r Suc 1 ( we gy g 
al 1 ( ~ { 1 ct ’ 
t gs \\ ( ot nt S ‘ \ 
some time erore e departec 
Let's ( W | il party W | 
ng wate nt hi ilf mile hig 
no that ( e rignt ( ( 
etter agall lL wonde rt tha V-n v 


machine will be the best one for the n 


in the pattern shop. I would like to hav 
looked into it a little more, but we wi 
have to make the best of it now Phis 
letter reads” R-r-r-ring 

‘Hello! Yes Ni You will have t 
call up the general office for that Ni 


this is the works office. Good-by 

“This letter Says the water goes ¢« 
hill 400 feet high, but down a ways 
says, ‘We are only pumping it half as 
high as we expect to.’ | wonder if that 
means that they are now pumping it 20 
feet high, or that they expect to pump 
Soo feet high after a while. They couldn't 
find a hill 800 feet high to pump it on t 
in this country. I wish I knew how high 
the hills are in New Mexico, but I 
will” 


t 


“Please come out at ones The fore 


man wants to see you Something 1s 
broke on the planer 

That planer must be kept going some 
how; it is never ahead with its share ot 
the work. A trip is made to it, and things 
are planned to get it going, and also t 
get some of its work done by the other 
planer anc the shapers, and then anothet 
round is taken at the figuring 

‘This cost of fuel Two barrels « 
crude oil are equal to a ton of coa \ 


pound of carbo 


rre I g eT ( hve l 
; + | 
Wor \ ( } ae 
} 
\ gy ‘ { ‘ 
, { 
Phi \ ld ge ec hg 
' ping ¢ p 
I | | ee YN 
\ ‘ ‘ 
es ¥V tiy re 
hie Li e g \ 
s | t\ ) re \ 
re IT he eng 
( ( 2 iT ‘ \ ‘ { 
S 11 
1] 
1 } 
ere rae ( Wood 
WOrs¢ W r I 1 BT ne é 
aa 
ot ¢ ing s I ney W ve 
TWIT 4 T Oo a noir 
11 é ( ¢ v<« va ClTILII 





! () | 
| 1] 
rt ‘ \ 
4 
(y 
\ : 
r | ( Tit 1) 
I ( i d non t thre 
t ( ed M y 
I 1 ( u¢ ort 
W ‘ d. « ept bv ex 
planat \ ( tediou Just 
\ rving t ad ! ! 
dozen g onee and to carry a d 
m ¢ ] ! head il the ine t 
wheth« he oo vou what some ! 
the other imé¢ ie re thing t tt 
} itten d keep him awake w 
matter) and see what he says 
I did not mean to write tl 
example of the work of a scientific light 
ning calculator: but if you are interested 


in that part of it you may like to hear that 


the machinery was furnished and _ fill 


P } ‘ , 1) ase 
1¢ | at e next Tellow 1 Wa 
ome information like that won't have t 


But the next fellow will want to know 


something entirely different, and the 
chances are that he wont be a bit more 
definite wit! hi tatement oft the case 


\ experimet was recently made un 
I pe est the durability of liquid a 
p ti Two quarts of liquid 
\ cle ( he railroad at Berlin 
packed f n to Geneva, wher 
1 in five d nd 
f f 
( { r (sy 
{ 
« | I { 
~ 
fr_} 1] 
1 t 
vy. whicl 
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Now, the question is, how to overcome 
these difficulties. Of course, there can | 


pT a 


this case we have to use soda ash in order 
“id Soda ash 


to get of the trouble 1s 


S4 
Water Softening. no question but that the proper time to simply a cheap torm of sodium carbonate 
e following is abstracted from a pa- stop the trouble is before it commences [his carbonate has a greater affinity fo1 
. vy Louis Waefelaer, Jr., read at the and the how was answered over fifty years lime or magnesia than it has for soda; the 
recent convention, at Kansas City, of the ago by two Englishmen, Messrs. Porter result is that as soon as soda ash is added 
Western Ice Manufacturers: and Clark. They found that by adding to water which contains lime or magnesia 
\bsolutely pure water is the softest lime and soda to different waters, in in the form of sulphates, the carbonat: 
vater known and is obtained by proper proper proportions, most of the lime and immediately leaves the soda and attaches 
stillation and condensation; it is not other scale-forming materials were pre self to the lime and drives off the sul 
uitable for many purposes, however, be- cipitated and the trouble from hard water phate. This, in turn, attaches itself to th 
u its great solvent action. You all was eliminated soda and forms sodium sulphate Phe 
how ww distilled water will attack black It seems strange that adding lime to ime now ts in the same form as in th 
ron pipes, and even the zink of galvanized hard water would take out the lime that first example; that it has only on 
pipes, and leave it in the core of the ice is already dissolved in it and leave the balloon of carbonic acid attached to it 
ca I have seen a ten-penny nail which’ water soft, but the explanation is simple the result is that it settles down, whil 
va eft in a bottle of distilled water, enough Che dissolved lime or magnesia soda is left in the water in the form ot 
ightly corked, completely eaten up in a_ that is affected by the lime that is added sulphates. But soda will always remain 
ew weeks. For the same reason absolute- is in the form of a bicarbonate. To illus solution as long as there is any wate: 
pure water is not suitable in a steam trate, we might suppose that the particle present, and it forms no scale. 
wiler, for it would tend to attack it in of lime is held up in the water by two Of course, chemicals are used in these 
FIG. 1. FRONT VIEW OF NEW MODEL FLAT TURRET LATHE 
tune and impair its life. Water in the little gas balloons, hence the name, bi- operations, but they are the cheapest pos 
form of clouds is absolutely pure, but in carbonate. Now, the lime we add con- sible kind, simply unslacked lime of the 
falling through the air it absorbs gases tains no gas, but has a great attraction for kind builders use and ordinary soda ash 
and dirt, and in reaching the ground dis- it; hence as soon as we add this new lime - that may be had for a cent a pound, whil 
solves different mineral substances, as each particle of it attaches itself to one of the amount used is so small that the cost 
lime, alkali, and so forth, and these dif the balloons of gas, the result being that for chemicals seldom runs over 3 cents pet 
ferent substances are what causes it to we have mono-carbonates; but one balloon "1,000 gallons, and usually amounts to b: 
become hard. The gas which the water isn’t powerful enough to keep one particle i te 
; tween I and 2 cents. There is a machine 
has absorbed in falling through the airand of lime in solution—it requires two; the 
; ; in operation in this city where a hard 
passing over the ground is carbonic acid result is that all the lime, that which was, 
CQ., and it 1s largely responsible for the in originally as well as that which was _— copnenste ae sgond s enes ty Oe 
“feather” in ice. This gas passes over added, is precipitated and settles down to ae pounds rasaenantiated 1,000 gallons 
with the steam from the boiler, but is re- the bottom, carrying’ the gas with it as @ 4 cost ota little more than half a cent 
absorbed when the steam is turned into well. But the lime and magnesia in the P&F 1,000 gallons, and it is astonishing how 
water again, and when this ts frozen the water aren’t always in this convenient soft it becomes after passing through th 
gas separates and forms the little bubbles form as a carbonate; sometimes they arein ™achine. There is absolutely no taste of 
of the feather the form of sulphates or chlorides, and in the lime or soda in the treated water, while 
the elimination of the carbonic acid gas 


makes it seem like distilled water 




















May 5, 1904 


New Mode! Flat Turret Lathe. an 


We illustrate herewith a new departure 
n lathe construction as applied to the flat 
turret lathe of the Jones & Lamson Ma 
hine Company, of Springfield, Vermont 


consists firstly of the application of the t 
ross-slide to the headstock instead of the 
irriage or turret slide, and secondly of  f 
he application of a series of automatically 
perated stops to this movement, similat 


ippearance and in principle to the stops 


: ' i 
ppl ed to the lengthwis feed of the t 
t. The placing of the cross-slide under ¢ 
tiie headstock permits ¢ closer const! 
f the tool slide than is possible when b 
iwitudinal and « lace { 
nder it, while the S degre 
f flexibility in the e of the tools that f 
vould not, at first sight e€ eXpe r 
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electric motor. The various spindle 
speeds are obtained from gears within 


headstock which are manipulated by 


levers shown 

Both headstock and turret slides are 
ed with pilot wheels for hand manipu 

1, t ve feed is reg \ 

; rhe power fee taine 

, ; 

I! arive WwW a s 

] ] 


‘ ’ oO ; 

( 

, ¢ 
( ) 
\ a 
( ( ( oe 
t t < TyI¢ ‘ 
| 


1 
the 


ic Cc 


























Fig. « shows a front view of the ma- 


hine from which it will be seen that in depar 
eneral appearance the turret and carriage — stead 
lo not differ from the standard flat turret advar 
mstruction. The headstock is, however, 
radical departure from previous design 
Its arrangement for sliding across the bed S 
g ier with the la I I ) t 
( n the end vi | g S 
( rew and t p \ ] 
mome é t ent ( 
r ] r t 1 1¢ | 
\ Wis ) eS 
r | ( ( eV g S 
Figs. 1 and 3s t | 
t f f ving i 
( , Y er n 
O!1 Ve ¢ T ? y 
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action of stopping the feed 1s als 


ure from customary practis [1 
ot ( g tl tec 1 s gntiy 
~ ( ( Nl C 
he friction tee | 


y 1 ( ( ‘ 
oO ‘ tT) ad ra! 
t 
( ¢ 
) 
oO 
1] f ao ) 
y ; 














1 in 


ibserved that with tools manipulate 


used for 


1 Wa tiie ami OL may be 

g and facing two surfaces which 
in a corner precisely as is done with 
in engine lathe i longitudinal and 

feed p being idjusted for ea 
Indeed \ ets if ch irfaces 

) machined vith Lilie ) 

igh the pro n of WO ss f 
1 face of e turre he turret ha g 
ice il | Velve ps By nean if 

ver at thr ght of the turr riag 
‘ ips may be thrown o i mn fot 
ng o er work when it is desired 
nd by the me lever either of th vo 
Ips for i¢ face ot the turret vy be 

| cro f d | ) 
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directions of feed the adjustment of 


l 


the machine for the duplication of work 1s 


reduced to its lowest terms 


The machine is made in 


ind 3x36, the 


former doing chucking work 


ip to 12 and the latter up to 14 inches 
7 
Notes on ‘High-Speed Steel,”” Etc. 
BY TAMES VOSI 
The top f “high-speed steel,” its ad 
iwes and disadvantages, being of 1m 
nediate interest, some remarks bearing on 
ny own experience 1 ts use may be in 
rdet | vegin, 1 ems curious th 
f 1Qoo, 

















FIG. 3 NEW 


END VIEW OF 


It will be seen then that the lathe con 


templates a return to the free use of plain 


boring, turning, and facing tools for the 


determination of sizes. There is the same 


facility of adjustment of longitudinal and 
cross feeds as in an engine lathe, and the 


two mav be used with the same freedom 


There is no apparent reason why, so far 


as chucking work is concerned, the lathe 


when provided with an assortment of tools 


may not be used for the production of a 
single piece of chucked work with substan 


tially the same facility as an engine 


lathe, while with the provision of separate- 


ly adjustable each tool and in 


stops for 


MODEL FLAT TURRET 


LATHE, 


] 


vance in tool-steel manufacture could pro- 


English steelmakers 


ceed, it was left to 


brands of 


to place regular commercial 


high-speed steel on the market, and the 


export of this class of steel 1s now quite 
1 feature in the English tool-steel trade 


Any one of half a dozen easily obtainable 
brands will, if treated as directed, give 


results so approximately uniformly excel 


lent that to attempt to minutely tabulate 
their merits and decide which is the “best” 
is almost a waste of energy, and a task 


which many British managers have already 
little 


use 


given up, they only asking for a 


: ; ; 
reathing time while they get some 





selected 


My own impression is that when cutting 


medium classes of mild steel, users should 


ve satisfied with 100 feet per minute cut 


ting peed, or even less if depth of cur 
ind pitch of 


traverse are proportionatel 


ncreased [There is room for the exercise 


j hh] | _" 
or considerabie juagmen 


in the applicatior 





f the various classes of tool steel now 

it the disposal of users, on the many types 

f machine to ° tse The 

ew steels ppear to demand somewha 
] 1 1 ’ 

wm tuse cutting angles than the arbon 


steels, and I have been surprised to find 


vy much more closely than one would 
it first think a really high-class, dens 
irbon stee! tool, when appropriately tem 
pe red, ground to a rather acute nee in 
flooded with a soapy lubricant, will ap 
proach the results obtained from its rival 
It may be added that the price of such a 


ST Ce 1 also approach 


the high-speed ones 


Personally, in the interest of the work 


man, I like to see a lubricant used, as chip 


nearly red hot flying about are distinctly 


uncomfortable and dangerous If undu 


damage to footwear is to be avoided als 
the use of a hay fork several times 
1 week is advisable in clearing away the 


edges are of a razor-like 


Gray iron seems to yield much 


less readily than mild steel to the attacks 
of the néw cutting steels, especially where 
the gray iron is hard or dirty, or in cases 
where the cutting is intermittent Still 
there is this to be said, that, having be 


come accustomed to from 100 to 300 per 


cent. increases in cutting speeds on mild 


steel, we are perhaps apt to be somewhat 


contemptuous of a mere 30 to 50 per cent 


gain on gray iron, though we should have 


been very appreciative of such 


1 gain a 


few yeirs ago \ttention is, however 


now being given to this point by several 


makers here, with good hopes of success 
As to the class of 


from the new steels, it seems mostly a ques 


finish to be obtained 


tion of the difference in the personnel of 


shops. For cutting really hard gray iron 


I have obtained workable results when all 


the new steels have failed, from the use of 


gray-tre tools of generous dimensions 


Ordinary gray iron is used for these tools, 
but the points are chilled by the hot metal 
running into iron 
chill b 
largement at one end corresponding to the 


the chill 


when the 


suitably shaped gray 


xes, the tool pattern having an en 


box, which is left in the 


size of 
withdrawn and 
\fter the 


the hig 


sand pattern 1s 


during the pouring gray-iron 


has removed the scaie h speed 


‘ ] 
LOO! 


t ] 
tools 


will follow 


Regarding drilling with high-speed twist 


drills, there is much still to learn. Reg 


11] 
i 


ular makers of twist*drills appear to make 


drills of the new steels only under protest, 


as it were, and the makers of the steels 


naturally have to go through a novitiate 


stage before acquiring a grasp of the de 


tails of drill manufacture Some 


twist 
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588 
twist drills made from the new steels 
which have come under my notice, have 
de veloped soft points after a little use, 
which, of course, vitiates all the good 


and, as each drill 
of the 


its otherwise present, 


the 


pol 


osts about twice price every- 


day article, there is perhaps something in 

e contention of dealers that pays best 

ie ordinary twist drill right up to 

pe limit and if breakage occur 

is only half of tl 1 the other 

In the average shop I should think 

aiy worti while ( i lg peed 

tha inch diamete It is 

l\ ible to increase the diameter of the 

tape inks to No. 2 Morse taper in the 
f 17-32 to 9-16 inch drills 

Manv readers will remember the discus- 

English and American lathes in 

these columns about 1895, when the Amer 

view seemed to be that the function 

f a lathe was to turn articles smooth and 

ind, rather than to remove large quan 

es of metal in a given time The new 

have, to a great extent, modified 

this view Professor Sweet considered 

at to turn off the corners of 2-inch 

quare bar was a good test of a 16-inch 

swing lathe. In my own experience, when 

more suitable material is not to hand, it is 

mimon practise to turn a 6-inch square 

flange 1 inch thick into a 55¢-inch diam 

eter disk in 6 minutes in an English 16 

nch swing lathe which was built about 


eight years previous to the appearance of 


he high speed steels; 100 feet per minute 


is the cutting speed 

\bout half way between the carbon and 

the ‘Magic.’ man- 
« Barber, Shef 


specially adapted 


the high speed steels is 
Waterfall 


steel 


ufactured 
field 


by 
This 


for taking deep cuts on mild steel on turret 


seems 


athe jobs, at the same time giving a good 


finish. The speeds used are not so high 
as with the new steels, but the price is 
moderate—about 20 cents per pound. It 
is hardened by heating to a cherry red 


and slaking off in lukewarm water. Strong 
rumors keep reaching me in the meantime 
f a simple process by which mild steel 
may be converted, as required by the user, 
into tools capable of easily competing with 
the more expensive ones as regards speed 
We shall see what materializes 


lathes for the 


of cutting 


In bringing out use with 


new steels, designers of one school appear 
to go in for wide belts and medium ratio 
of back gearing, and those of another 
favor comparatively narrow belts and 
considerable reduction by gearing Per- 


sonally, I feel inclined to favor the last 


Phe re 


mentioned method are many inter- 

ting aspects of this questior bi l will 

nclude by suggesting that when consid 

ng the question in all its bearings, re 

( hould be had to the probable effect 

n other cases of intensif pro 

ctor e qualitv and ¢ ft works 

er\ mn ar 1] creep Wi i d 

ease rather than diminis] louble the 

1 of mate Wi 1 \ es 
handled by t ne numb fm 
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and the benefits of such an increased out- 
put can hardly be expected to come as an 
absolute gift 

Manchester, England. 


Tricks of the Trade in Car Building. 


\ correspondent of the Railroad Ga- 
cette gives some of his experience in a 
contract car-building shop. His story 1s 


an interesting one, and we trust a tew 


extracts will have no demoralizing 





upon our readers 

“The favorite method of covering de 
fects of wood and iron in this business 1s 
putty and paint for wood and soap and 
plunmbago for iron; but since the advent 
of two or more inspectors on a contract 
this has to be done very cautiously. Men 
used to get so expert in plugging castings 
that when the good and the bad were 
mixed together they themselves could not 
tell which was which Iron axles were 
especially watched by the inspectors. ~The 


roughing cut across the journal would 
sometimes show a crack or cold shut, but 


a vigorous peening of the crack before 
the smoothing cut was taken would gen 
erally make it finish smooth and _ nice lf 
the crack was too big, then a little lead o 
babbitt metal or a bright shaving fron 
the axle was used to good advantage. This 


saved time and the cost of a new axle and 


the inspector, congratulated 


unknowing, 
good 1iob Was bei 


his 


journal 


what a 
when he 
smooth, bright 

‘A smooth 
through was once worked on an inspector 
He had 


sill taken out of a car, and 


himself on 
| 


ng 


done hand over the 


ran 
a condemned sil 


Way lo get 


and he never suspected the trick 


ordered a bad 


the superintendent promised to do it at 
once That might the change was made 
but instead of the body builders doing the 
job, the paint gang got the car ready 
They selected a car ahead of the con 


demned one standing on the same track 


in the paint yard and erased the numbers 
on both cars, renumbering them in reverse 
order. Then they switched them around 
on the track, the bad one ahead and the 
The 
lighted the next morning and said he had 
never 


good car behind inspector was de 


seen a neater job of sill changing 


done.” 


‘One of the neatest jobs I ever 


Saw 


carried out was on a lot of cars where it 


was specified that the oil-box bolts should 


be double nutted. The bolts were got out 


for a single nut and were two threads tox 
short for even that. The inspector raised 
a row after about twenty-five or thirty 
cars were up, so the foreman promised to 





have them changed the next dav Next 
day was Sunday and the inspector had 
g e home t nigl veftore, so they p 
ceeded t cut thre ided pP es ng enough 
for e€ purpos nd tur them into the 
hreads of the nut the short bolts \ 
( lt t Ww: cN 1) 
irie up g] t S . tt 

t ng to all pare tBCeS double 
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knew 


bolt. Che 


the difference. and 


nutted Inspector 
the 


bolts and taking the trucks 


never 


company saved the 


cost of new 


from under the to put them in.” 


out cars 


‘Sometimes finishing a 


many malleable castings get mislaid, lost 
and broken. We always began invoicing 
these castings a month before the end of 
the job, and if any were missing the 
superintendent would have pattern made 
nd enough gray-iron castings made from 


it ft 


to make up the difterence 


put in the he ns turn ¢ ered ove 
with burnt molding sand and the might 
watchman told to keep a fire going on 


them all night. We would do this on S; 


urday and let them cool off slowly over 
Sunday Monday morning, when they 
were taken out, the castings would be 
very soft and would pass for malleabl 
nine times out of te1 Leaving out bolts 
that won't be noticed, from two to eigh 
Car, cuts quite hgure ol 5o00-car Cé 
tract Phe nuts are geir rally scant ) 


thickness 


from 1-16 to 3-32 inch, 


is another item of saving 

Ne company g < V« S I on 
ne deal when it got up against an 1 
pector fron Western road who had 


irge capacity for tarantula juice 


superintendent wanted to work off som: 


d siding that had been condemned, an 
knowing the inspector's failing, took hn 
ptown one afternoon to pass away a few 
hours while the boys could use up the si 
ing The treasurer and the president « 


asked t aiong 


the company 
too. The 


around, 


were come 
red eve 


the 


was passed around ane 


until company began te 
difficulty 


understood 


wabble and_ have in making 


themselves 


the West 


Our friend fron 


. , 1) 
seemed to get better all the time 


and talk more volubly. until the three 
schemers were knocked off their pins and 
had to be taken home in a hack Phe 


t 


the inspector went back to the shop, made 
hie 
he 


them tear t siding off the two cars fit 


ished while was gone, and saw that 


sound stuff was put on instead.’ 
On the steamship ‘‘Nebraskan,” whicl 
New York 


three furnace men 


steamed from San Francisco te 


with crude oi] for fuel 


did the 


out 


work of twelve stokers, and with- 
Sswec.ting 


lanufacturers are en 


pros 


of general business depre 


period of unprecedented 


itv ina time of 
Every mil] is running to its fu 


new 


capacity, are being erected, an 


are being realized 
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Letters From Practical Men. 


Vertical Spindle Milling Attachment Used as a 
Slotter. 
Editor American Machinist: 

The usefulness of the vertical spindle 
milling attachment is without doubt appre- 
ciated by the tool and die 
makers, but I think the idea of using it as 


majority of 


a slotter has not occurred to many who 


are perfectly familiar with its regular use. 
do 


requires a 


many toolrooms not have 


that 


4 
\ good 


slotter to 


slotting ar- 


enough work 


warrant the purchase of the 


tachment furnished by the manufacturer, 
and consequently the men are forced to 
use the shaper and cut from the wrong 
side of the work, or else work in the dark 


with their necks craned in a manner which 


to say the least is uncomfortable and the 
cause of uncomplimentary remarks. 
[ can imagine a diemaker working out 


a die such as illustrated in Fig. 1, in which 
the teeth must be accurately spaced and 
He would be forced to 


back 


shaped work 


with a long, tool, 


from the 
finishing by hand a poorly 


springy 


roughed out 
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O—while milling A,B,C and at D while 
milling D, E, F. 
Fig. 2 illustrates the slotting tool with 


The angle Z is made to cor- 
that of Chis dif- 
fers from the corresponding angle of the 
teeth of the curved portion, but dif- 
ference is slight, and after finishing the 
teeth of the straight part and back G of 
the teeth of the curved portion, the tool is 


taper shank. 
respond with Z, Fig. 1 


the 


turned so as to bring the face H/ in line 
To do this the tool is se 


lacated 
and hocatead 


with center O 
the vertical spindle 
over the die at D face H 
X Y, It is locked in this p 1 
tightening the adjusting nut on the end of 
Che circular table is 


cured in 
parallel 


sition by 


with 
with 
the spindle now ro 
tated 180 degrees and the tooth at E fin 
ished by raising and lowering the knee of 


table screw 
Che 
zero and 
the 
tooth 


the 


The tool is 


the machine, using the regular 
to feed the tool to the 


on the cross-feed screw is set at 


work dial 


the table moved toward the column 


distance of one space, finishing the 
and continuing till all the teeth on 
straight portion are finished 
now brought back to zero, the table turned 


an amount equal to one space and face G 
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THE WORK AND THE SLOTTING TOOLS 


job, or turn the die around and guess at 
it in the dark. 

The die shown was finished complete— 
vith the exception of corners a—with the 
in the follow- 


laid out and 


vertical milling attachment, 
ing The dic 
drilled in the usual manner, then strapped 
to the rotary table of the circular milling 

tachment for relief in the 
back, after which it was reversed on the 
table and located so that one of the long 
sides was square with the face of the col- 


manner: was 


and milled 


umn when the table was in zero position, 
also with the center O coinciding with the 
center of the table. The slot was 
milled out in the usual manner, the table 
being blocked up enough to give the re- 
quired clearance angle, and the end mill 
being located at B—in relation to center 


next 


Aftet top G of each tooth of the 
finished it is nece 
it so that 


finished. 


curved portion is sary 
to loosen the spindle and rotate 
the face H of.the tool will be on the radial 
line through center O; a finish cut is then 
taken over the short face of the 
The ends AF and CD are finished 


another tool (not shown) having a square 


teeth. 
with 


nose. 

Fig. 3 illustrates the tool used in finishing 
a die, Fig. 4, for blanking out a piece having 
The shape of the teeth 
In making this die it 


teeth around its edge 
is shown at / was 
bored and turned in the lathe, 


the 


after which 


it was trued up in milling-machine 
chuck and the spindle of the dividing head 
was dropped one degree below the _ hori- 
zontal for clearance in the dic 


was placed in the vertical 


The tool 
shown in Fig. 3 


co 
spindl tiie atter being clamped hor! 
zontal position and prevented trom rotat 
ne by cking the djusting nut The 
ool was so located that line S 7, Fig. 3 
would coincide with a line in the vertical 
plane Pp sing thr g cente K [he con 
ec 1 etween the vertica ind regular 
spindle was left out so that we could use 
the powe I 1 L Iie ] was next en 
tered t 1 tik nore thar ! 
engt i e cutting portion and the d 
p The t was uae 
vere F n ind ve pt 
| le« \ ‘ ( I t t eth n the di 
sing t g wer drive, which gave 
an even travel to the tool while cutting 
nd aAcKING ¢ t d The cut ng 
Tac f the to ( yme rake 
This method takes | time in might be 
expected d produ excellent results 
E. EL. Minart 


The United States Standard ‘‘ Scant,” 








Editor American Machinist: 

Three or four years ago I got the sub 
contract to burl xteen sé of indicator 
gears f the torps oat ‘Nicholson” 
and “O’Briet e blueprints (of which 

l 
=, 
| R 
31 
\ 
ae 
\ T 
WY 
FIG 
biG 

ere vere WW rt government ofr 
igin) were full of ike the es ol 
ne view not greeing wit the sizes on 
ther views; however, they did not bother 
me much, t it required little figuring 
determine that inch rod could not go 
into a '4-inch hole Chere was, however, 
one measurement that did puzzle me—a 


small collar about 34 inch outs diameter, 
the thickness of 


but written alongside was 


ide 
was not stated 


the note, ““Make 


which 


looked up ‘ 
Webster 
he 


« 
not 


this collar % inch scant.” I 
available literature, including 
Dic and 
dictionary said 
quite,’ and the directory had “Scant, Wm 
B., living skeleton, Residence Blank’s Mu 
seum.” No 
Theroughl: 


tionary, the City Directory 


“scarcely,” “barely,” 


dimensions, nothing definit: 


d:sheartened, I decided to ap- 
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ply to the source of all knowledge, the 
Bureau of Engineering at Washington, and 
wrote saying that on blueprint number 
so and so at such and such a place they 
“Make this collar 


in my blind ignor- 


find the words 
1% inch secant’; that I, 
in the past had pinned my faith to 
trash, but altho the 


the 


would 


ance, 


micrometers and such 
one I possessed was stamped with 
decimal equivalents of an inch, the makers 
had entirely ignored that useful and elus- 
ive unit, the United States Standard scant; 
would they favor me with its size in thou- 
sandths of an inch? 

3y return mail I received a very pomp- 
ous letter stating that it was unseemly to 
poke fun at my Uncle Samuel's engineer 
ing department, and that collar was to be 
made .115 thick—. e., the United States 


Standard scant equals .o10 DIXIE 





A Spherical Turning Rest. 


Editor American Machinist : 

This device is intended for turning gov- 
ernor balls, rounding the ends of connect- 
ing rods, eccentric rods, etc. It is very 
simple in its action, does its work well 
and will take a wide range of work—any- 
thing within the capacity of the lathe for 
which it is designed. The main casting A 
is planed on the bottom to fit the lathe 
bed and has a round boss on the top which 
is bored out to receive a stout, solid arm 
cast on B, the circular slide. E shows a 
pair of lugs cast on A for keeping the cir- 
cular slide from getting too slack by the 
bolt passing through the lugs. C is the 
slide carrying the tool-post D, which can 
be raised or lowered and is held by the 
screw shown. F is a hook screwed into 
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from the tailstock it drags the swinging 
slide around and turns the outline. If the 
chain is connected to the hook in the oppo- 
site side of the slide, the rest will swing in a 
circle away from the tailstock and follow 
the slide-rest; but if the chain is connected 
to the hook on the right and is passed 


| £¢ 


_ —— 
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of rack to machine and match together 
The main object in designing this tool was 
to get an instrument by which the rack 
sections could be measured accurately 
enough to make them interchangeable, and 
it accomplishes the purpose admirably. 


The tool consists of a frame f, which ts 
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RACK TOOTH MICROMETER CALIPER. 


around the back of B, the slide will turn 
towards the tailstock or away from the 
slide-rest. 

After using this rest on a large variety 
of work I have found it very reliable, and 
prefer it to any other I have ever seeen— 


—_— 
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designed to caliper the ends of all sections 
of rack from 3 to 134 pitch and 3 inches 
thick, and is fitted with a regular microm- 
eter head m. The end of the pin Pp is 
made the same shape as the tooth space 
To use the caliper the pin is pushed down 


oe 
= 











the slide in the position shown and a sim- 
ilar companion hook, not shown, is insert- 
ed in the opposite side 

The rest is bolted to the lathe bed, and 
central with the work to be operated upon, 
and a small chain is hooked to one of the 
hooks F, the other end being fastened by 
a small bolt to one of the T-slots in the 
As this travels away 


ordinary slide-rest 


A SPHERICAL TURNING REST. 
some of which have cost above double the 
W. D. 


money 
Doncaster, England. 





A Rack Tooth Micrometer Caliper. 
Editor American Machinist: 
The accompanying sketch 
micrometer caliper that cannot but be ap- 
preciated by those who have short sections 


shows a 


imerican VM 


into the tooth shown in the 


sketch, and the thumb screw 


space, as 
s is tight- 
ened, bringing the two clamps c together 
on the pin. These clamps are milled at r 
with a mill the same diameter as the pin p 
One of the threaded and 
other is made a work fit on the screw s 
making an ideal clamping arrangement, 
far better than a saw slot 


bushes is the 
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In order that the end of the rack to be 
milled shall the tooth space, the 
distance ab must be finished so as to just 
the circular pitch, which is very 
easily gotten with this tool. 

Joun A. CAMM 


divide 


equal 





A Special Chuck, 

Editor American Machinist: 
We have in our line of business to use 
brass castings of a very peculiar design 
as will be seen from Figs 


I and 2, the 
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} a 
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FIG, 2 American M inist 


THE WORK TO BE DONE 

machining of which was very difficult ow 
They had to be finished 
and abc had to be 


ing to the shape. 
as shown in Fig. 2, 
in perfect line with the face d and an exact 
distance from center to center. 

I therefore designed the chuck shown 
consisting of a plate a fitting 
spindle, to 


in Fig. 3, 
the lathe or 
which was fitted a base-plate b fitted with 


screw-machine 


slides and having two recesses to receive 
jaws c, which are bored out and recessed 
to conform to the shape of the casting. 
The casting is put in the chuck, faced and 
the hole tapped and re 
screw d is then loosened, 


center drilled, 


cessed. The 
the locking pin e is pulled up and the 
b advanced until pin e fits in 
taper Tightening 
then clamped again and the 
piece is ready for the second operation 
The material being brass and therefore 
high speed desired, I applied two counter- 
balances ff which are filled with lead 
and can be adjusted to balance the chuck 
The same manner of proceed- 


base-plate 
the 
screw d is 


next hole shown 


perfectly. 
ing applies to third operation. 


FIG,.1 
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It formerly took a machinist over an 


hour to finish one casting with infinite 
trouble and care, while now I turn one 
out in eight minutes and have a perfect 
job. Jos. M. Kempre. 
Magnetized Tools. 
Editor American Machinist: 
My patternmaking tools have nearly 
all become more or less magnetic. How 
it originated is a mystery to me, but I 


noticed it first in a paring gouge some 


mp rv 


| 
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FIG. 3. THI 
years ago. This, lying side by side with 


other paring tools, has communicated it to 
them all. I find them more useful in this 
state than they were before, for they are 
for picking up 
brads or small 

can be 


now extremely handy 


brads. If a number of 
get 
lected again far 


screws upset, they col- 


more quickly in this way 


than they can by hand, because a great 


number can be lifted instantly by a mag 
net. They hang on in a long string and 
simply have to be drawn off in the hand 
Not only can small articles of iron be 


picked up very expeditiously in this way, 
but they can be drawn out of cracks, or 
they can even be found when the eye has 
failed to 
injury might result to the edge of a cutting 


locate them In cases where 


too] it is best to use a magnetized screw- 
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driver instead This can be drawn about 
freely in badly lighted places or on the 
floor, or it 1s sometimes useful tor picking 
small brads out of the corners of a brad 
box. Of course a magnet might be kept 


specially for these purposes, D ools at 


none the worse in any way for being mag 
netized and the first one that comes handy 
can then be used 

There are two ways of magnetizing a 


tool. One is by means of an electric cur 


ind the other 


rent passing through a wire, 

is by means of another magnet. The ele 
tric current is simplest and best if it 
available. The wire must be either wound 


round the tool or it may be previously 
wound and the to inserted The wire 
is best if covered with insulating material. 
but otherwise the tool may be inserted in 

1 } | 
1 glass tube or wrapped in paper, or if 
the coil of wire is large enough may be 
held inside of it without touching while 


> wire is wound 














n the form of a coil spring enclosing the 
entire length of the tool or bar that is to 
be magnetized, and e coils must not cross 
| 
r — 
; 
a ne 
} | 
| | 
E | 
as: 
7 - | | { 
~ | 
a AP BM we eB 
| 
| 
— | 
a | 
=_ an 
ee | a 
1 
SPECIAL CHUCK 
yr touch each other lf a magnet ised 
instead, the bar to be magnetized is stroked 
from middle to ends; using one pole of 
the magnet to d ne end and the other 
pole for the opposite enc Chere is a limit 
to the amount of magnetism that a piece 
f steel can ret ind altho it can be mag 
etized beyond this point it soon loses the 
extra an t \fter thi es nothing 
f kept ler proper conditio1 ind is not 
eakenes é by using it to mag 
e er piece f steel. Soft iron will 
not retain magnetism, but is magnetic only 
while in contact with a steel magnet 
London, Eng W.H 
[The magnetiz:ng of tools in use is quite 
a familiar experience of the machinist. It 
rarely, however, that they are magnet- 
zed as highly as our correspondent speaks 
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of above. In our experience drills work- 
ing in gray iron are most likely to become 
magnetized and the clinging of the chips 
and dust to them is sometimes an incon- 
venience.— Ed. | 

Knots and Hitches. 
Machinist : 
Kleinhans’ 


Editor American 


Referring to Brother letter, 
5S 

at page 151, about handling things on the 

to 


chinist’s actual work and bears so directly 


crane, it seems be so close to the ma- 


upon his personal safety that a few more 
words on the subject may not come amiss 


Mr 


vite 


Kleinhans’ basket hitch seems to in- 


a little more definiteness Fig. 1 


and used as 
hitch 


made by two endless slings 


shown in Fig. 2, is a reliable basket 
when both slings are of equal length, or 
with one sling long enough to take in one- 
half of 


other to run through both loops of the 


the cylinder’s diameter and the 


smaller and have its own loops catch the 
chain hook 

Some people hoist a shaft endwise by 
lathe-dog as a safety 
the bitting-rolling hitch 


but 


using a collar or 


stay; others use 


shown in Fig. 3, in one conservative 


concern whose screw and bolt department 
on the fifth floor, is provided with an in- 
chain, they use the rig 


dependent hoist 


lig. 4 Che bucket is hoisted 
above the floor level and then pulled in as 
the to 


lower away 


shown in 


hoistway is reversed and made 


It is a very common practice, in the ab- 
sence of a ready-made endless sling, to tie 


a flat knot in a short length of rope and 
use it in lieu of a sling. Be careful to 
avoid a “granny knot,” Fig. 5, which is 
unsafe and which we all know about; but 
there is another fool trick that can easily 


and | just 
\s it may be 
[- will tell you 


We were lower- 


be played with this knot, was 
chump enough to work it 
new to some of my readers, 
how to get into my class 
ing a bed-plate, and as it was going down, 
to help keep it clear of the building, I took 
hold of A, fora 


change) and gave it a good, strong pull 


Fig. 5 (you might take B 


and down came the bed-plate with a rush 


I was too busy saving the pieces just then 


to figure it all out, but I have since 
worried it out to this: My pull at 4, Fig 
6, caused the loop to double back, as 
shown in Fig. 7, and then the weight of 
the bed-plate pulled A out of my hand, 
through the doubled loop, and, presto! the 


flat knot 


or 


In making a 
of pipe 
should be run into it, as shown by Fig. 5 


trick was done 


with chains, a_ piece wood 
to prevent jamming. 

Fig & good 
known as a sheepshank, of shortening a 
rope. It is that 


amount length of loop may be 


shows a and safe way, 


long self-evident any 


and any 
used, but it must be carefully borne in 
mind that at least a 6-inch length of- over- 


lap loop at X X is essential to absolute 


safety. 
The next is made without passing the 
end, and provides two loops to which a 


AMERICAN MACHINIST 
tackle block can be hooked. 
the start; Fig. 10, the second stage; Fig. 
11, the manner of rolling the two loops 
into the standing portion of the rope, and 
Fig. 12, the two loops X X brought verti- 
cally down (after rolling) and ready for 
The block or fall must be hooked 


Fig. 9 shows 


service. 
into both loops. The above is a safe and 
reliable hitch that can be wiggled in at 
any point in a rope, and besides being 
perfectly reliable, it is easily and quickly 
made and unmade. 

ld and well-known friend 


Fig. 13 is an < 








| Use of 
Basket Hitch 
| 





FIG, 2 
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the chain travel is only 10 feet, but the 
weight to be raised 20 feet. We 
lower the chain and hook into the rope at 
A, hoist the 10 feet and make the free 
rope’s end B fast to any convenient pro- 


has 


jection overhead (if necessary, even to 
the chain block’s suspending hook C). 
We now unhook and lower the chain 


again for its new previously prepared hold 
lower down, as at D, and up she goes, 
the 20 feet, or any other old distance. We 
emphasize previously prepared hold ad- 
will be 


visedly, as, if not so prepared, it 



































KNOTS AN 


should be- 


machinists 


of the rigger, but 
ware how they use it on Friday, as it has 
been known to betray a trust. 

Fig. 14 is a simple and safe way to take 
a temporary hold, but as the mere shift- 
ing of the weighted suffice to 
loosen the whole rig, the need of keeping 


loop will 
meddlers away must be obvious 
15 shows how in using a chain 
lowering range 


Fig 
block whose hoisting and 
is necessarily confined to the limit of its 
chain length, the weight may be raised or 


lowered to any distance. Thus in Fig. 15 





Dp 


FIG. § 


HITCHES. 


found impossible to wiggle in a hold for 
the hook in the tautened rope. Fig. 13 
cannot be used for second holds, and posi- 
tively must not be used as a starter, or 
first hold, because, after fastening at C, 
it will be found both hard and dangerous 
to slip the hook out of it. 
Either the doubled-up, 
loop, Fig. 16, or bowlines should be used 


non-slipping 


all along the line. 

Speaking of bowlines, the slack line X 
may go either in front or back of the 
standing rope Y, as shown in Figs. 17 
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and 18; but in either case, after going 
around Y, it must be passed through the 
loop Z in the manner shown at Fig. 109. 
Passing it through as shown at Fig. 20 
cuts out the non-slipping feature and re- 
duces the bowline to a farce. 

A broken handle, a_ split 
monkey-wrench handle, etc., may be nicely 
repaired the 
Fig. 21. 
clear as shown, and it is evident that by 
pulting at A the loop B will make a simi 
lar loop in D at C, that 
pull wil! draw the crossed loops out ot 


hammer 


by endless-wound splice 


The make-up is, we think, pretty 


and continued 
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A 
i; +B 
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| 
The tirst f loops | => 
XX should bring roy ic . 
through p D. Two more 
turns upward shou 1 then be D& 
taken along cross A B 
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KNOTS 


sight. The loop ends may then be closely 
cut off 

Fig. 22 is 
work, in that it 


for neat 
does away with the bulge 
Until the 
loop X is got to all is plain sailing. The 
rope Y must then be held steadily in its 
flace on the stick Z while 


preferable extra 


caused by the crossed loops. 


the loop is 
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swung around both it and the stick, as Chasers for Inside Threads. 
shown by the dotted outline. Only at the Editor American Machinist: 
finish (shown in Fig. 23) should Y be he accompanying sketch shows a chaser 
allowed to move. Then it, as a part of for inside work which we have used with 
loop L should be swung round the stick great success in finishing the threads of 
A 
: PRRARYLRY — 4 
rit | anmeeii 4 
c v 
~ D 
tn 
CHASER FOR INSIDI 
p hexag 4 l hes bore, 4 inches 
] ng x hre ids ) inch, of which w ¢ do 
a fairly large quantity, boring out and 
threading them 1 screw-cutting engine 











FIG. 23 


AND HITCHES 


ciose 


V Setting the coils 


ind drawing up at J completes the job. 


1ioOWNn at 


} 
das Si 


Always, and above all, in using ropes 
do not abuse them. Bagging, burlap, even 
waste or paper, if the first are not to be 


kad, should always be interposed between 


il] even if not 


HERRMAN. 


angled, 
CHAS 


1 rope and hard, 


sharp, edges 


> inches in diam 
} 


lathes. The cutter A is 1 


eter, of tool steel, the thread being cut on 
the lath It is bored out ; inch to 
take the reduced en f the mild steel 
shank B, which is 1 inch in diameter and 
The small grub screw C 


13 inches long 
of 34 inch di keeps the cutter rigid 


from turn 


5 . 


with the sl prevents 


ing under a heavy « D) 1 V-block for 
holding the shank firm in the slide rest 
The cutting edge f the chaser is made 
by milling out a portion, and it is im 
portant that this edge be set exactly on a 


center line of the ] * to enable it to finish 


irrect depth 


a thread to the c 





Nottingham, Eng W.D 
A Smooth Cutting Gouge. 
Editor American Machinist: 

At page 276 I notice an article on mak 
ing checkered floor plates with a gouge 
and rass gag I would like to suggest 
that by grinding an outside ground gouge 

4  — ) 

= — 

| | 

\ 

< , 

\ SMOOTH-CUTTING GOUGI 
back in the center (as per sketch) so that 
the top sides of the tool cut first, it will 

never tear up the grain of the wood 
P. S. MILLice 


The Emery Wheel as a Wheel Dresser. 


Editor American Machinist 

I have read the articles at pages 338 and 
499 about the rotating emery-wheel dress 
er, b each uutor failed to name 
what wheels he uses Please accept my 
little plaint ve ta 1 have 1 toreman 
(you know, one of that kind who save 
the firm all kind f money n hi 
mind) who is too miserly to buy a di 
mond, and we all h had our experienc: 
with H re re e! whicl $s no 
good ma ( I wer ind got 
me 6-inch carborundum’ whee ind 
mounted it in a holder, and anyone wh 
has never 1 one would be surprised 
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to see tt make the emery fly. You can 
hold it in your hands like a diamond and 
true up the hardest of emery or celluloid 
wheels to any shape and with the sharpest 
of corners, equaling the work of the dia- 
mond in used my 
“diamond” for nearly two years, and it 
shows hardly any usage. Let some brother 
machinist afflicted with a stingy boss try 
FRENCHY. 


every respect. I have 


it and it wll surprise him. 


Molds for Composition Tips for Handle Bar Grips. 
Editor American Machinist: 

One winter during the bicycle boom I 
was working in a small shop in a New 
England city which manufactured a few 
specialties and did general jobbing as well. 
One of the jobs we figured on and secured 
is shown by the accompanying drawing. 
It was a job requiring very accurate work 
and was turned out under extremely high 
pressure, a three weeks’ time limit being 
set, with a $5 a day penalty for each day 
over that time. We worked every evening 
including Saturday until 9.15 and eight 
hours two Sundays, also a few nights all 
night, one man working at counterboring 
block A; we used electric 


the holes in 


power from a central station 

The job in question was a set of molds, 
or rather two sets, for making composition 
tips for bicycle handle bar grips, one of 
which is shown at B, a being a brass shell 
with a thread rolled on it, and b the com- 
position tip which was molded on it as 
shown, the brass shell forming the means 
of fastening the tip and corkaline grip 
together. Part of the mold was made up 
of halves C doweled together, and it was 
necessary that all of these be interchange- 
able so that a pair could be taken from a 
pile at random, slipped together and 
dropped into a hole in block A, and be a 
good fit 

This seemed like quite a stiff proposition 
and caused us to hesitate about taking the 
job, but we finally decided it was feasible 
and went at it. Taking up in detail, there 
were two square blocks of steel A, 3 inches 
having 14-inch 
holes bored clear through as shown. This 
was plain machine work, the blocks being 


thick, each thirty-six 


planed nice and square and accurately to 
laid and and 
thirty-six 54-inch holes drilled and reamed: 
the stock was then removed with a four 


thickness, out centered, 


14 


lipped counterbore 1-32 inch under 1% 
inches, this amount of stock being left 
because the counterbore was sure to tear 
in the center and we wanted good holes. 
Next a rose reamer 0.005 inch under size 
used, and then a standard 1%-inch 
rose reamer to finish to size. The holes 
were counterbored one-half from each side 


was 


and this is the job the man worked on all 
night. 

The proper, D, were made of 
annealed tool steel, there being seventy- 
four of them—giving two extra. This was 
a plain job, except the polishing. The 
finish of the molds determined the finish 
of the tips, and it was impossible from 


molds 
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the shape and nature of the material to 
get them all that could be desired as the 
finest scratch would show very prominent- 
ly on the tips; we finally got them.so they 
were accepted, however. A plug was driv- 
en into the straight hole, which plug pro- 
jected through a little and made the de- 
pression in the end of the tip. 

The guides C, which were in halves, as 
shown, had to be right. There were sev- 
enty-two complete or 144 of the halves 
shown, half having dowels and the rest 
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and the point of intersection of two of the 
lines pricked slightly with the point of a 
scriber; the piece was then placed on a 
carefully trued face-plate and clamped, 
and the center trued with an indicator. 
A parallel with a pin in its edge was then 
placed against the block and clamped, tis- 
sue paper .oo1 inch thick being placed be- 
tween work and guide—two strips on the 
parallel and one on the stop—to test the 
jig when it was reset for the other holes. 
The holes were then bored, the jig being 


-_ ee 
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MOLD FOR COMPOSITION TIPS. 


open holes. They were made of annealed 
tool steel, the bars being square; these were 
planed all over and milled to length, about 
1-32 inch being left for finish on the ends, 
and then drilled and with the 
jig E. 

To make the jig, a piece of stee’ was 
planed and lapped as near square as a knife 
edge square and micrometer would show, 
and as we did not have a surface grinder 
this was no mean job. The centers of the 
holes were scratched with a surface gage, 


reamed 


turned and set on the parallel and against 
the stop for each one; then the holes were 
bushed and the stop piece was screwed on 
as shown. 

A carefully squared angle plate or knee 
was drilled with the jig, pins were fitted 
in the holes and the blocks C planed on 
the sides and ends from the dowel holes. 
These holes were perfectly square with 
one another and the ends were planed so 
that a pair show even with a 
straight edge, regardless of the way they 


would 
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were put together; or they would go to- 
gether at right angles, which was pretty 
good proof that the jig was right. After 
half of the blocks had been fitted with 
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in the hook-screw-key arrangement so that 
one of the heads can be set on the scale 
the reverse way. For square calipering 
and also for calipering round work, within 





ee ae 








USE OF 


dowel pins they were ready for the large 


hole through the center. 

It was obvious that if any two of these 
were to go and drop into 
the large hole must be 
relation to the 
To this end a stiff gray- 
iron knee wa a parallel strip 
to square and locate the blocks, and pro- 


blocks together 
the holes in 4 
i the 


made in 
holes in them all. 


s fitted 


same dowel 


with 


vided with a pin for a backstop to take the 
pressure of the drill; a screw plug to hold 


the blocks against the parallel, and a 
clamp and bolt to hold them down were 
also added to the knee. The latter was 


bolted on a face-plate and set so that a 
would show true with an indi- 
pair of blocks 


The knee was then doweled 


center at c 


cator, whichever way the 
were put on 
in place and the holes drilled, bored and 
“he outside was then turned on 


the 


reamed 


a mandrel, one-half at a time, other 


end being heid by a clamp dog. 

I never saw these tools used, but I im- 
agine the modus operandi was to drop the 
molds D into the holes, put together a pair 
of blocks C and drop on top of D, put ina 
brass tube a which was stopped at the 
the the 
shoulder shown, drop in a predetermined 
which I imagine 


was in the form of a powder—and then, 
} 


right place by thread striking 


charge of composition 
putting in the plugs F, subject the whole 
to enormous hydraulic pressure 

There were two sets of the plugs F, one 
set being the length indicated at d and the 
The long ones 
were forced to the bottom of mold D and 
made a hole through 
on the inner end of the grip; when the 
other plugs were used the end of the tip 
solid for the 


We got the job out on time, and never 


other 1-16 inch shorter 


the tip, which went 


was left outer end. 
had a kick except on the polish in D 
T HEODORE 
Using Two Cembination Square Heads. 
Editor American Machinist: 
Here is 


the “old timers’ which 


a neat kink gotten up by one of 


I believe is worth 





noting. It is using two square heads on a 


single blade, making the necessary change 





TWO COMBINATION SQUARE HEADS. 








SHAPER ARRANGED 


its limit, it’s O. K., and furthermore the 
readings can be taken directly 
scale, which is a feature not to be sneezed 


at. Asa little hint from my corner, would 


from the 





FOR 


it not be a good idea for the to 


| concerns 
making combination squares to put square 
heads on the market which could be used 
as here described, charging separately for 


them as extras, thus giving those wh 


would like the idea a chance to avail them- 


selves of the without having 
work”! 


Harry ASH 


to resort to “government 


The Shaper as a Surface Grinder. 
Machinist : 


While passing through the die 


Editor American 


depart 





nent of a certain sheet-metal concern | 
noticed the surface grinding rig shown in 
the ccompanying ske I had seen 
i gged f grinding several times, 

1 grinding attachment for the shaper 
vas a new one to me Thinking that it 
light be of interest to those who have a 





URI E GRIN N 
derable a unt of surface grinding 
to do t barely enough to warrant the 
| ( € I egular machine, I have sent 
the lueprir howing the arrangement 
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The essential parts of the rg are the 
grinding head with the rectangular shank 
to fit the tool-post, the countershaft and 
driving pulley with idler and weight to 
heep the belt the 


taut at all points ot 


stroke. S. Bitss 
Boring Tool for Deep Boring. 
Editor American Machinist : 

The 
think, be entertaining and perhaps instruc 
and while 


sketches shown herewith will, I 


tive to some of your readers, 


we do not have a hydraulic feed (we do 
not need it), we certainly can make a hole 
in a shaft and, what is better, pull out a 
which is much more valuable than 


core, 
so many pounds of “blue” chips. 

The shop (no matter where it is lo 
cated) had quite a number of hammered 
steel shafts, 14 inches diameter and 8 feet 
long, to bore to 9 inches diameter, and a 


tool was wanted to bore a hole to 8 inches 





removing a core that would turn to 54% 
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shown in the draw 


The 


ings, and with it we 


inches tool is 
are so satisfied that 
we do not know of any changes to make 
Che shafts 


ordinary engine lathe, the other end being 


are chucked at one end in an 


supported by a. steady-rest \ start of 


about 3 inches deep is made tor the tool 
head. A, Fig. 1, is a shell, made from 
tool steel, to receive six tool-holders 


equally spaced. The tool-holders, shown 


in Fig. 2, are also made of tool steel, and 
both 


and drawn to hard chisel temper 


hardened 
Che tool 
holders are held to the shell by four 14-24 
flat \fter the 


tool-holders and shell are 


head screws tool-holders 


PAR An« 
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and shell are assembled all are ground to 
the required size, both inside and outside. 
Six channels A 4, Fig. 1, are cut in the 
head at an angle of 15 degrees from end 
to end for removal of chips. All of these 
bell-mouth openings are of course cut out 
and all other machine and hand work (ex- 
cept grinding) is done before the harden 
ing process. 

Fig. 3 shows the location of the cutting 
with tool 1, Fig. 4 


tools. Commencing 
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commodate tools 1, 2 and 3, while for tools 
4, 5 and 6 the dovetail side must be re- 
versed to the other or inner side of the 
opening, and the tool clamp / will be on 
the outer side of the The lug H 
Fig. 2, is shown in proper place for tool 3 
Both sides of the tool shanks are made to 


tool. 


an angle of 10 degrees, and the tools are 
clamped to the tool-holder by two fiat 
head screws drawing the wedge / between 
the rib of the tool-holder and the shank 








which is 1-6 inch in width, each following of the tool. The tools are ground to a 
tool is placed 1-6 inch nearer the center nicety—in fact, the entire outfit is made 
of the head, tool 6 making the inner while on the “cannot be too good” plan 
tool 1 makes the outer cut. All tools ex- Fig. 1, is a steel shell nicely bored and 
= 7 t 
D vp D 
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Cy: FIG. 4 

RIG 

A HOLLOW BORING BAR. 
cept I are somewhat more than 1-6 inch 


wide, so as to overlap the preceding tool, 
the accumulation of 
commencing with I, 1s 


thereby preventing 
Each 


also set back 1-64 inch; or, in other words, 


fins tool, 
when making a start and using 1-64 inch 
feed, the lathe must make five revolutions 
The 


sectional view of the cut made, Fig. 5, will 


before tool 6 begins to remove stock. 


make this clear. 


Tool-holders, Fig. 2, are made to ac 
commodate the individual tools. The back- 
ing-up lugs H must be in the proper places 
to give support to the respective tools. 
will ac- 


holder shown 


Right-hand * tool 























turned and fits into 4 by a taper fit of 
inch per foot. When 4 


B a taper pin is driven through 


is lightly driver 
upon 
and into B, but it does not project into the 
hollow of the bar so as to interfere with 


the core. This taper pin is held in place 
by flathead screw. 


C hold A from turning 


[wo keys or feathers 
lo facilitate the 
removal of chips, six spiral ribs of square 
bar B. We 
yne-half turn in 4 


steel D are soldered 


found an 


upon 


® 


angle of 


inches to be sufficient. The spiral ribs 


are ground to correct size after soldering 


upon the bar. The movement of the work 


around the bar forces the chips against 
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the ribs and these being on an angle the 
chips readily find their way out. 

E is a section of the bar screwed into 
B, as plainly shown. For long work, other 
sections can be added to almost any length. 
We also put two dowel pins through B 
and E, where they screw together, after 
they have been tightly brought to shoulder 
to prevent B from forcing itself upon E to 
the point of impossibility of disconnection. 
Plug F is lightly driven into bar E before 
connection, so as to prevent £ from filling 
with oil when working on work 48 inches 
long, or less. We have not used the bar 
upon very long work as yet, but we think 
the ribs upon B 48 inches long would an- 
Bor- 


the 


swer for work of double that length. 

ing bar holder G takes the place of 
tool 
slide is doweled to the carriage. 


rest and is bored in place after the 
All sec- 
tions of boring bar are bored 6 1-16 inches, 
which allows space for oil which is forced 
under a pressure of from 20 to 25 pounds 
per square inch into the %-inch pipe H. 


AMERICAN MACHINIST 


QV 
on one shaft 


4 cents per pound amounts to $31.20, 


coc 


ing us a total saving of $52.57 


and on the twelve shafts to be bored a 
saving of $630.84 is expected. 
Boring bar B has two 1%-inch pipe 


plugs J opposite each other with 7-inch 
holes drilled through them to admit a bar 
being passed through to form a lever for 
disconnecting. When again connected the 
plugs having the holes through them are 
replaced by ordinary pipe plugs faced so 
as to go below the surface and still not 
go deep enough to interfere with the core 
The 14-inch pipe for oil seems large, but 
that is what is required. Plenty of lard oil 


the best is none too good—should be used, 


as the oil 


and no perceptible waste occurs, 
is used over and over again, falling with 
the chips into a tank located in the lathe 
bed 
forated piece of 
to filter to the bottom of the tank, where 


under the end of the work. A per 


sheet iron allows the oil 


it is again taken by a pump and forced 


into the bar. I might add that a very high 





aul } 
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[he sketch shows a pillar in dotted lines 


in position to be drilled To remove it, 
it is only necessary to run off the two 
caps ¢, which are screwed down by hand 
with the two small handles, as shown 


Newport, England J. WHEELER 


Piston Ring Experience. 


American Machinist: 


Editor 


At page 282 Mr. Gestric Land advocates 
the use of a single packing ring. I wish 
to state that the greates objection we have 
found the use of the single ring is tha 
t we $ snoulde t each end of the 
cylind The most satisfactory packing 
we have had any experience with is a 
two-ring type, the rings being of an | 
sect 1 ind rroyect 2 ve tl Cc follower 
It appears t 1s that one of the principal 
reasons why the wear is greater in large 
cylinders than in small ones is that the 


nch due to the weight 


Why not cut out 


the bottom quarter of the ring or rings 





It should be plain that the oil has a double 
duty to perform, furnishing lubrication for 


the cutting tools and also washing out all 


chips as fast as made. The boring head is 


bored 6 inches, and the inner tool 6 cuts 


to a diameter of inches, leaving a 


space of .004 inch on each side for clear- 


5.902 
ance and oil. The oil pressure is increased 
in the work 

shalt 


as the bar gets further 


After one end of the is bored and 


before turning it around, we lightly drive 


a gray-iron ring, 3 inches wide, turned and 


bored to suit the outer diameter of bore 


and core into the opening, to avoid dif 
ficulty when the cuts come together in the 
center of the bar 

known 
feet 


feed of 1-64 inch per 


The tools are made of a well 
high speed steel. and while 26 per 
minute speed and a 


revolution is not al: 


quired to go through the shaft is about 9 
hours 30 minutes, including the change, 
while with the hog-nose drill about 38 
hours is required to do the same work 
This time difference in favor of the hollow 
bar, at 75 cents per hour, amounts to $21.37 


’ - 5 , 
and 7oO pounds of forged steel saved at 





JIG DRILLING HAND RAIL PILLARS 


FOR 
polish was given this entire outfit—in fact, 
it was buffed so as to to offer no resistance 
to the freedom of the chips in getting out 


BEcK. 


Jig for Drilling Hand Rail Pillars. 


Editor American Machinist: 

I am sending you a sketch of a jig for 
drilling hand railing pillars and other 
work with spherical ends, which may be 


was made for drilling pil 
both 
under a multiple spindle 


of interest. It 


lars as in Fig. 1, holes being run 
through at 

drill, the distance between centers a vary- 
ing trom 12 to 18 inches I 
used for drilling pillars and rods with just 


the one hole through, th ther 


h n +} ‘ ~} > sr1etahle 
the end of the jig, which rest is adjustable 
for higl lifferent diameters of 
rods 

, ‘ 

The bas f the jig f gray iron, and 
sO are M W neads Viiic de t 
y su liffer ate list 7 
carry the hardened steel bushings d which 
- | 1 -} 1 f° d srent 
can De iken ind langed tor differen 

es f 








- - 
and fil gro vith a good bearing 
metal, thereby increasing the bearing sur 
face that supports the weight of the piston 
We cut grooves and drill holes in all our 
earings sure ubricant reaching 
e sp excep iss under discus 
I l : A nake no provisio! 
vhatev ! ictua ition except t 
lump a greater or less yunt of oil dow: 
n the g id of greatest need, ex 
recting ( nysterious way t id 
ere to tt cylinder in 
f the ing I f the usually shary 
edge i g and bull rings. N 
i posed-to-be-« present 
¢ vical . 
Qos 
Annealing High-Speed Steels 
Editor American Machinist 
Ref g Mr. Markham’s re 
age 444 g high-spee loy 
‘ V 
T £ e . 
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and go home. In the morning the steel 
will be in shape to work without diffi- 





culty. The annealing heat should be near- 
ly as high as the tempering heat. 
B. H. B 
Grinding Parallels. 
Editor American Machinist: 

I have been doing some work on a 
surface grinder lately, and have heard 
comments occasionally on how easy 
it must be to get a piece of work 


straight on a machine like that; and so it 
But some that have 
tried find that it is not so very easy after 
A man got some hardened parallels 
to grind, some time ago; they were 12 


is, 1£ you know how. 
all. 


inches long by 2x14, 114x1, 24%4x4, 2x4, 


Ixdg, 44x, etc., about eight pairs in all, 


of self-hardening steel; they were wanted 


straight and and parallel within 


one-quarter of a 


square 


thousandth of an inch 


and he gave it up. He was not able to 


get them straight and parallel nearly with- 
limits. So I 


sion to try, which was granted. 


in the given asked permis 
The ma- 
chine grinds without water, so I knew it 
difficult; but did think it 
was going to be as hard as it really 
turned out to be. The wheel I used was 


a Norton, grade “HH,” grain No. 46, diam- 


would be not 


eter 12 inches, thickness ™% inch. The 
pieces were in the rough, of course, a 
trifle crooked and twisted. 


method that I have 
tried lately on dies and found satisfactory 
The dies are generally 1 inch thick, and 
from 3x3 inches to 6xg inches or larger, 
and all these I lay loose on the table of 
the machine; that is, I use no clamping 
device whatever, but drive small 
blocks of YEx5gx2% inches long, 
into two slots of the table, so that they 


I started in on a 


two 
wood, 
are '4 inch above the surface, and lay a 
strip of wood, '4x1x8 inches up against 
them, and at 
Against this strip I put the die and leave it 
perfectly free, the wheel always having a 
tendency to push the against the 
strip. If it rocks I put some paper under the 
corners until it rests even, and begin to 
grind. If it is very crooked (1-64 inch or 
more) I put a block on the side of the die 
to keep it from moving sidewise with the 
wheel, as it is fed 
wheel a little below the lowest place, using 
the finest feed. I take it all off in one cut, 
then turn it over and true up the other 
side the same way. 
couple of light cuts over with the coarsest 
feed, after first truing up the wheel with 
a diamond, and turn it over again, doing 


right angles to the slots 


work 


across, and set my 


If necessary I run a 


the same to the other side, when it is gen- 
erally true within one thousandth of an 
inch, which is good enough for most dies 

Well, that way I started my parallels, 
beginning with the 2x1%-inch, but found 
that they behaved as badly toward me as 
they had the other They 
became heated by the wheel and raised up 
in the center, while the ends rested on the 


done to man. 


table and caused the wheel to dig in; m 
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matter how light cuts I took they could 
never be trusted, and they came out thin- 
ner in the middle, which was not wanted. 
After repeated trials I had to give up and 
try some other way; so I took a Brown & 
Sharpe milling machine vise, unscrewed 
the lower round, graduated part (using 
only the upper part, or vise proper), and 
in the bottom of this I drilled and tapped 
three 3%-inch holes. In these I put %- 
inch set-screws, about 1% long, 
one under the clamp screw and near the 
end of the vise, and the other two at the 
other end, nearly under the screws that 
hold the jaw to the solid end. The two 
screws must be put at the end where the 
work is, or the whole thing will rock and 
shake and cause chattering. These screws 
ought to turn rather hard, or they will 
jar loose. the vise jaws I laid 
suitable parallels to bring my work % inch 
But, before 


inches 


Jetween 


or so over the top of the vise 
clamping them, I stuck two small pieces 
inch square, on 
edge of 


one another and 


of sheet brass, about % 


each side of the narrow my in 
tended parallels, opposite 


with bees- 


a Sr 
|| 


about 8 inches apart common 








" oustinmmatasitiensiiicenal 


1 me M“ iis’ 


FIG. 2 


HOLDING A PARALLEL ON THE GRINDER. 

wax. They could now be clamped with 
out any tendency to straighten out either 
in the twist or the bend that might occur. 
(This is also a good way to clamp long 
pieces for planing or milling.) | 
clamped one—but did not tap it down in 
the jaws, which would have sprung it— 
and adjusted it level with my three set 


now 


screws below, using for the purpose one 
of Starrett’s test indicators. Well, I tried 
again, grinding lengthwise; they-came out 
better than but not up to the 
mark; still, all twist came out. I then 


before, 


turned the vise 90 degrees and ground 
transversely. This gave better resuits; 
the wheel not in contact the 
work very long at a time, and so did not 
raise the temperature much, and conse- 
quently there was less distortion. This 
way of holding the parallels was all right 
if the edges were not too badly out of 
square, as then it was difficult to clamp 
them level; so when that was the case, I 
simply laid them on a true parallel on the 
table of the machine, clamped them with 
a special strap that I made for the pur- 
flat 


was with 


pose (see Fig. 1) and ground two 





May 5, 1904. 


places at aa, 1 to 3 inches wide, and in 
the same place, by moving the wheel from 
one place to the other a few times. 
Whether I had used the vise and ground 
the whole of one side or two spots with 
the parallel under, I now placed them on 
two true parallels—the ground side, or 
the spots, resting on the parallels—and 
put two of my special straps right over 
the spots and ground three spots true (be- 
tween and at each side of the parallels) 
and in one plane by moving the wheel as 
before; and if they were not too thin and 
springy I could grind all of that face ex- 
cept what was covered by the clamps. I 
now turned them over and placed them on 
the parallels again to finish the other side, 
and by moving the parallels and turning 
the work over I soon had the two sides 
pretty nearly straight and parallel. My 
next step was to grind straight an old 
12x18-inch surface plate, and after sprink- 
ling some fine carborundum (I prefer that 
to emery for self-hardening steel, as it 
cuts so much faster) on that, and rubbing 
blue vitriol dissolved in water with some 
sulphuric added, on my work, I 
lapped them a few seconds on this plate; 


acid 


that told me where the high spots were. 
I now applied the micrometer to the spots 
and between them, to see what I had ac- 
complished so far, and then clamped the 
work flat on the table with clamp 
only and ground carefully on the high 
spots, recoppered and lapped again, cali- 
pered and ground again on the high spots 
and so on until the spots became so 
numerous or large that the surfaces were 
straight and the sides parallel within my 


one 


limits—one-quarter of a thousandth 

The edges now remained to be ground 
square and parallel. To do that I clamped 
the parallels with a C-clamp to a heavy 
parallel, edges up, and put them on the 
table of the machine, tapped the work 
down on the table, put two wooden blocks 
in the table slots and placed the work 
against them to prevent its moving, but 
left it loose on the table. Thus I ground 
most of one edge. Parallels are of course 
less prone to spring edgewise, so they came 


out pretty straight. Even the edges I 
ground transversely, as I found that to 
give the best result \fter one end was 
ground, I turned the work around and 


worked the other end of the same edge; 
next I turned the ground edge down and 
worked the other edge the same way. This 
left them square, but not perfectly straight 
or parallel, so I coppered and lapped them 
the same as the sides, ani clamped them 
now, only one at a time, against tie gray- 
iron parallel, high 
spots until they were straight and parallel 
within the limit, and of the same thick- 
when they were wiped clean and 
dry we could lift one parallel with the 
other, when the two were placed together, 
which means pretty straight surfaces, as 
we all know. But doing this grinding took 
more time than it does to relate it, still this 
was the only way that I could do it. If 


and worked off th 


ness; 
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any reader knows of a quicker way, I shall 
be glad to hear of it, for those eight pairs 
tried If I should 
more | rather 
tool steel, hardened, as 

wi make last 
Since there 


certainly my patience 


make some would make 


them of common 


sparks uld the 


‘spots”’ 


the bright 


erinding of the ‘ easier 
4 


is but little to take off, you have to be 











FI ANGLE PLATE WITH GROOVES ANI 
GUIDE FOR BAI 
very careful in letting down the 


running 


wheel on the work, and when the wheel 
slightly touches the self-hardening steel, 


you see no sparks, especially on bright 


day; and owing to the whizzing sound 


could 
} 


which 


mpressed air machinery, | 


Irom c 


not hear when the wheel touched, 


made it very difficult indeed 


And let me say in regard to this way of 
grinding a piece without clamping it, that 
t is a good way and time saving on a sur 
face grinder of this style; besides, it pre- 


vents springing the k out of shape by 
clamping. 
time 


had the question asked m« 


by first-cli 
“How 
that piece?” there were no 
to But 


tendency to move the work only one 


I have 


and again iss toolmakers as well 


as others, in the world do you hold 


ds 


clamps nor 


screws be seen since the wheel 


has 
way, and that with only a slight pressure 


not at all with the force of a planer tool) 





the support is needed in one direction only 


} 


and, as above stated, a block of wood 


tapped into the slot of the table is enoug! 


But with very heavy cuts and fine feed the 


work is liable to move with the wheel lat 
erally, wherefore stop is needed on one 
side. The thickness of the work ought not 


to exceed one-third of its length, as 


er piece may tip and possibly break 

whee If there is any slight catch, then 
accident can be prevente 1y driving the 
blocks down flu with the surface of the 


an the work 


and beveled like Fig. 2 being fastened to 
the blocks with two wood screws: this is 


work 


being 


1 : nongh. ; til) ¢] 
and easy enough, and sti he 


instance, fast- 
Ider, I hold for grinding 
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by simply dropping the round shank of 
the holder int 
a flat block of 
the purpose, and a trifle thicker than the 
of the holder is long. A 


single punch on a round hold in 
block with a C-shaped 


» a sufficiently large hole in 


ground straight for 


iron, 


round shank 


shank | 


a short and heavy V-bl 


screw clamp and lay the block on the table 


against thi den The block is 


strip 


4x5 inches 





It would be interesting know how 
our t manufacturers grind squares and 
straight-edge n the flat side « eK \ l 
bought square the other day from one 
of our very best makers, and the block was 
miserably crooked, all of one and a half 
thousandths of an inc 

TOOLMAKER 
Rig for Boring Special Boxes. 
Editor American Mgchinist: 

The photograp!l \ gemen 

; lly ( n e fi 
01 o ret pe ( ne 
| base I S gw | l 
leaving finished Ix ch para 
with the hole be bored Chis rib was 
dropped successively into the three groove 
n the angle plate in Fig. 1, which located 

e holes correctly lt i g Ww 
fastened by the ews in the Ip 
which stan ¢ he plat Che base 
of the angle plate which is bolted to the 
face-plate ha bushed hole which fits the 
boring bat Fig. 2 shows the turret and 
the tool The hol which are red 
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SHOWING BOX 7 
are drilled w e four-lip drill a, trued 
ind sized with b d finished w the 
floating reame | R P 


Hardening and Tempering Large Dies. 
Editor American Machinist 
Mr. E. R. Markham’s article at page 


recalls 


453 on hardening drop-forge die 

my experience some years ago when I wa 
employed by the Pratt & Whitt Com 
pany as a die sinker, on s¢ é of 


dies for part of the Mauser rifle, the die 


being par 
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as to cause the contraction to keep the face 


straight, and after the smith had started 
to quench a 14x12x8-inch die he was a 
very busy man for a time. The corners 


of the dies had quite a tendency to crack 
flying quite a distance 
after tempering 


THEODORE 


off, some of them 


even the next day 


Laying Out a Gain Twist for a Rifle Barrel. 


Editor American Machinist: 
When a boy I concluded to make myself 
a rifle, having only such knowledge as | 


could secure by a careful examination and 
I 


study of one I owned. I had heard the 
boys discuss what they called “gain” and 
“constant” twist rifling, and concluded 
that I must have the “gain” or increase 
twist. I decided the angle, or lead, I de- 
sired at each end of the rifle barrel, and 
that the gain or increase should be perfect 
from end to end. I secured that result 
by the use of a wood roll about 3% inches 


in diameter, as I now remember, and long 


enough for the work it had to do, in which 
I cut a spiral groove, by which to so guide 
it when in use as to produce the requisite 
movement of the rifling rod which it con- 


trolled. 





The layout of this spiral on the wood 
roll was my real task, and the sketch 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
d 
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RIFLE 


LAYING OUT A GAIN TWIST FOR A 
BARREI 


made 
roll 
and 


shows how it accomplished. | 
a full-si 
on the floor by the 
laid off the 
as shown by 


was 
ed drawing a of the wood 
use of a chalk line, 
angles at each end of 


lines } 


desired 
and c, ex- 


met at d 


the same, 
which 


they 


tending them until 
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indicates, in plan, precisely where to lo- 
cate the guide through which the small 
brass wire guide that I used must pass 
while being wound on the roll by revolv- 
ing it in bearings in which it was mounted, 
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ision lines far enough apart to admit of 
getting .0005 inch by estimation. The lines 
were marked or cut in a small Brown & 
Sharpe miller, the dividing head being used 
tor the we as in cutting a gear. 




















and could revolve but without end play In Fig. 2, R is a cross-section of a round 
While winding, the wire was kept under 4 
sufficient tension to imbed itself in the 
‘ i 
roll, as to leave its impression plainly 
when unwound, this impression or line 
being the guide by which I cut the desired 
groove and which gave a perfect gain or 
increase from end to end. This wire de- 
D \ 
, Q 
= , ° 
“ 
\ 
Qo : 
FIG. I. + 
vy rhs 
R~ YR: 
Z| an Mac hanvec 
FIG. 2 
CUTTING RACK TEETH ON A PLANER, 

livering guide was so arranged that it bar 27 inches long, upon which it was 
could swivel at d, to insure correct deliv- required to cut the rack teeth. B is a 


ery at angle. This rig gave the de- 
sired results. 


Since that experience I have had some- 


any 


thing to do with the manufacture of rifles, 
Sam and others, with up-to-date 
and am still of the opinion that 


for Uncle S 
appliances, 
my crude plan gave absolutely correct re- 
sults. I can hardly believe it is new, as 
it is so very simple, but I have never heard 
of its use by others. Possibly it may come 
handy for some other purpose. 
New York James Brapy. 
Cutting Rack Teeth on the Planer. 
Editor 
The accompanying sketches illustrate a 
method cutting rack teeth on a 
common planer. While practically the 
same method has been used before, it may 


American Machinist : 


used in 


be new and useful to some of your readers. 

The most important part of the appara- 
tus is the micrometer disk D 
Fig. 1. This secured by set 
screw to the end of the 
of the planer 
teeth. I am an instructor in the 
shop, as well as a class in machine design 


shown in 


disk was 


cross-feed screw 


and was used in spacing the 


machine 


in the Michigan Agricultural College. and 


had the class design this disk in anticipa- 


tion of using it in cutting a rack which 
is part of a machine also designed the 
same class 

If the planer screw has four threads per 
inch, as in our case, there should be 250 


divisions around the periphery of ie disk 
movement of 
The disk 


made the div 


each division giving a oo! 


inch to the crosshead was 9 


inches in diameter, which 


long parallel block belonging to the planer 
outfit. carefully adjusted 
at a right angle to the sides of the table, 
and in connection with the usual stop pins 
was take the thrust of the cur. 
Four straps, one of which is shown at S, 


This block was 


used to 


were so placed as to dodge the tool, and 
they were alternately changed when ap- 
proached by the tool as it was fed along 
the cross-rail. A pin P, driven into the 


bar and resting upon the parallel block, 
prevented the bar from rolling 

Having roughed out the first tooth-space 
the crosshead was moved .7854 inch for the 
next space. This process was repeated un- 
til all the teeth were roughed out, a com- 
used for these 
circular pitch, .7854 
diametral pitch, 


tool being 
The 


answering to 


mon square-nose 
roughing cuts 

inch, four 
required practically three turns plus 35% 
divisions of the disk. There 
of course, a zero mark on the end of 
and to avoid possible errors 


micrometer 
was, 
the cross-rail, 
in the spacing each new start 
established by a light sc 
touch of red lead on the 
disk 

Having completed the roughing process, 


ing point was 
ratch through a 


periphery of the 


the teeth were next finished to shape with 
a 4-pitch Brown & Sharpe rack-tooth cut- 
ter. It is, known 
that a gear 
manner as a 
first thought it 


the teeth 


perhaps, not generally 


tooth cutter can be used in 


common planer 


might be 


the same 


tool \t sup- 


posed that adjacent to the one 


doing the cutting would interfere, but the 


dotted line under the cutter in Fig. 2 shows 
is ample clearance 


that there 
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A brief explanation of the method of Short Cuts and Short Stops cut run ove and the sizes A, B and C 
holding the cutter may not be amiss. First, Editor American Machinist: to be made 
a bar of steel held in the tool-post was It is a sad mistake for a machine man In doing the b |] ed flange ’ 
planed true on one face by a tool held fast always to be afraid of spoiling his piece dre hig. 2, which had been in use for 
to the moving planer table, the down feed of work. If he wishes to become a swift irty-f vears, and owing to its age 
being operated in the usua] manner. The workman he must necesarily take some I think worthy of space to d be 
bar was next drilled for a shouldered chances. For example, say, in cutting an it I yy whicl vas 
bolt shown in section at C and for a pin’ ordinary V-thread on a large-sized screw ( e f te of the lathe 
at F. The object of the pin was to provide very dy ible O take in rdin \ eing ‘ Dp she yf 1 ) tw 
tor accurately bringing any of the teeth diamond-point tool to cut out the bulk of ! prev \ S 
in correct relation with the work in the t ; : 
event of the first tooth getting dull. Afte ie P ] 
bolting the cutter to the steel bar the latter | | 
was again placed in the tool-post accord — 
ing to witness lines marked on the tool 
; sc a ' < 
apron, and the teeth of the rack wert ‘eee eee. , j 
planed as stated. a | is 
I have explained this method of cutting 
a rack in considerable detail in order that 
any apprentice may clearly understand it f 
It may be said in conclusion that the rack ——— aoe 
was in every way a first-class job. Of FIG. | "mix 
course one is justified in cutting racks in 
this way only when a miller attachment 
or other suitable means is not available a ee ae 
W. 5. Leonarp the stock, with two or three cuts Then ib f fting The hollow place 
ee the proper thread tool may be put in and in the top e of the hub had been made 
Spinning Brass Liners in Pump Cylinders. set and with a few cuts a perfect thread y the set-screws being tightened on to it 
Editor American Machinist: is obtained. sO many times: there were two of these 
The accompanying sketch showing a de The greatest loss of time on your work spots. The end of it contained two cen 
vice for spinning seamless brass tubing may occur between the time you stop your ers wi n Fig. 2 at D and £) 
such as is used for lining boiler feed pump = machine and when you start it again. On one for the tailstock center to run in 
cylinders may be of interest to pump mak- large, heavy work you should prepare u while the hub was being faced off, and thx 
ers. The pump cylinders are usually bored  ayoid spring and vibration, either of the ( for 1 in while the eccen 
on duplex mills the spindles of which are’ work, the tool or the machine. It seems c part was being finished 
supported at the head end only leading to to be a habit with many machinists to try When I ha e eccentric on and ready 
considerable spring and I find it impossible to do work with a long projecting lathe tart the cut, I first made the diameter 
to prevent the bore of the evlinder from tool or else with their tailstock center 1; tha wing done I took a cutting-off 
being taper \s the liners are usually run o ibout two or three inches tos t nch wide and ran directly ‘down 
pressed in with a hydraulic press, they ons d sometimes both at the same e side liameter B. I did not caliper 
are more or less compressed to the shape Imi \ ed e and measured 
of the bore in the shell, making impos Speaking f short cuts, it might b t eC] [ lef ew 1 ¢ out 1-32 
sible to get the best results from a pump profitable to explain a small job which f f it en to ut the cur 
Si mstructed. With this simple tool I did some time ago. It was to machine off tool and put in the rig nd left 
which can be used on most any of our ( f « ntrics hown in the sketch 1 side facing tools and faced the sides 
— if 
' ae 
| Mm 
| Is TTT 
Te AnH! 
| —" i yee 
/ = . 
] Pe: 
ia v 
SPINNING TOOL FOR BRA NED PUMP ‘DERS 
modern drill presses at a very reasonable In the rough « ng the diameter B stood to gage [I took the eccentric off 
expense, the liners can be made not only out even with diameter 4 The finished nd on until the lot was done; then 
true, but very smooth, which adds to the diameter 4, being a fit, had to be within the mandrel was loosened and slid over 
efficiency of pumps so treated a limit of .oo5 inch; the diameter B, being to its own center, and each eccentric was 


The tools a are expanded by the expand- 
ing plug b which screws into the socket c 
of which the shank is taper to fit the drill 
Lock nuts d limit the ex- 
The end view shows the washer 
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press spindle. 
pansion. 
removed. 




















for clearance mainly, had to be within a 
limit of 1-32 inch. The 

a fit, had to be a limit of 
The castings had been bored 
hub 


other end of the 


thickness C, also 
002 inch 
to 
left 


done, a smooth 


within 
out size 


faced, which the 


hub to be 


and one was 


hub was faced off 
in the shop 
had always been 


put on again and the 
[The foreman, who had been 
said it 
hour’s job eccentric, 

finished 


STEEI 


to finish each 


the short cuts I 


using 


9 hours 
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A Drill Chuck for Taper Shank Drills. 
Editor American Machinist: 
a sketch of a split chuck for 
use with taper shank drills and which will 


I enclose 


of broken taps, as it 
tang. 

the 
screwed up 


nuisance 
a drill 
fairly 


obviate the 
“1 1 
will almost drive without a 


The drill is 
chu 


driven hard in 


k, and the nut is then 


\ 





SPLIT 


tight. The thread is of 10-per-inch pitch 
and the taper is 1 inch per foot, measured 
L. J. Woopinc 


on the radius. 


Sunlight Wins. 
Editor American Machinist : 

The shop had been fairly well supplied 
with daylight until one day it was decided 
to put in a 36x 36”x 10’ planer at one end 
of the shop, while a shaper and drill press 
were added at the other end, and as all 
three machines had to be placed in dark 
corners at the ends of the shop this called 


for an installing of three incandescent 


lamps. When the 
being installed I quite strongly urged the 


new machines were 


putting in of two windows, one in each 


corner, but as the building was a rented 


one, objections 


won out and the meter 
commenced to register current 

As | at all pleased with being 
turned down, or with the incandescent 
lamps in place of Old Sol, I decided to 
keep tab on the cost and output for one 
month and then force the issue. While I 


had only the one planer and so could not 


was not 


make any kind of comparison on that, I 
did have a drill press and shaper both in 
After the novelty of getting 
the new had worn off and the 
machines themselves had become limbered 


good light 
machines 
up, I took a certain job of which I had 
enough pieces for a week’s run and started 
daylight, the 
Nothing 


was said to the operator about a contest, 


the new 


shaper being used on other work. 


in on shaper in 


as that might have had some influence on 
the ultimate result. The drill press also 


was given the same dose, and a daily 


record was kept of the output of each 
machine for one week. 
Subsequent events showed that the 


shaper hand also kept tally on the job, for 
when after a few days the job was put on 
the new shaper with the same man to do 
the the 
fact that he could not do as many pieces 
as on the old, and asked if I thought the 
difference was due to the castings being 
harder, as that seemed to him to be the 
only good reason for the falling off, altho 
he admitted that the castings did not seem 
to be any different and so far as he could 


work, he called my attention to 


DRILI 
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remember he could plane just as many 
with one grinding of the tool. 

mind I was the 
difference was in the light—or rather, lack 
of light—but, to throw the operator off, 
I suggested that the new shaper was not 
quite as handy to him as the old one, and 


In my own certain 


advised him to try another day or two 





CHUCK. 


if that made any difference. At 
the same time I decided to keep closer 
watch of his moves, and in doing so I 
came to the conclusion that, for a part of 


and see 


the time at least, he was no better than a 
one-handed man, as one hand was neces- 
sary to move the light in order to see. I 
could also see that the man was irritated 
and nervous at not being able to produce 
results. After three days of struggle the 
shaper hand was forced to admit that 90 
per cent 
the 
old 


identical. 


was as good as he could do on 


new machine as compared with the 


one, altho the shapers were nearly 

As I wished to have abundant proof that 
sunlight pays better than artificial light, I 
got two men to stay after 6 o'clock and in 
the had 
places, and the next morning they moved 


During 


a short time shapers changed 


off as tho nothing had happened 
the day ! purposely kept away from the 
job on the new shaper until near quitting 


time when I ventured to ston and give the 
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had acquired on the two previous days. 
The difference of output caused by the 
difference in light alone was now clearly 
established so far as the shapers were 
concerned 

The difference in the output 
press was not quite so marked, but as the 
combined saving of the shaper and drill 
press was a little better than 50 cents per 


of the drill 


day I felt safe in going to the court of 
last resort and calling attention to the 
fact that there for 
whoever put windows in to light up the 
dark corners 


would be a bonanza 
Before proceeding to this 
had the 


necessary figures to cover the cost of one 


court of last resort I secured 
window in place; this was $7.50 
After the cost of 


windows at $15 to be offset with a saving 


contemplating two 
of over 50 cents per day on the two ma- 
chines, his honor decided to have the two 
windows placed, and scrap it out after- 
ward with the owner if necessary—and he 
did have the scrap all right, but the dam- 
age was done 

tab also on the work done 


after 


I kept close 


mn the planer before and the win- 
dows were in place, and the results were 
even more gratifying than with the drill 
press and shaper G. SCHNEIDER. 


A Brace for the Boring Tool. 
Editor American Machinist : 

The sketch shows a simple fixture, not 
new but seldom used, which prevents the 
lathe tool from slipping around in the tool- 
post when taking very heavy cuts with a 
tool I find 
this very useful where a large number of 
is quite a 
setting the also 
Where there is no 
hold the tool than 


boring or inside threading 
pieces are to be threaded, as it 


convenience in tool and 
in retaining the size 
other support used to 


a single set-screw in 




















man a chance to say something if he had the tool-post, the 
| 
| 
iaieg ——— ns | 
= | } ( | ‘RR 
\ L . | 
a 
Ame Mw 
. \ BRACE FOR THE BORING TOOL. 
any troubles. Pointing to the planed cast- tool has a tendency, from the thrust on 


ings he remarked that he had overrun the 
output of the old shaper nearly 10 per 
cent. I asked how he accounted for that, 
but he did to know unless he 


not seem 


worked faster, which undoubtedly was the 
case, as quite likely he kept the pace he 


the boring end, to crowd around until the 
body of the tool comes in contact with the 
opposite corners of the slot in the tool- 
post: then for the tool to move any more 
the friction is so great that it might be 
said that the tool-post acts as a partial 
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stop. It is in this position a tool should 
be clamped previous to boring a hole, al- 
though this I believe is ignored by nine 
out of ten lathe men. R. M. 
Judgment in Parting Patterns. 
Editor American Machinist: 
Figs. 1, 2 and 3 show three views of a 








machine frame to be cast. It is about 30 
inches high, which will give a sufficient 
t 
\ 
| 
‘ 
ba \ 
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FIG. I. FRONT ELEVATION OF CASTING TO BE 
MADE 
idea of the sizes. The common way t 


part symmetrical work is along the axis 
of symmetry, and this does very well with 
rectangular sections up to a certain size, 
and up to size with circular sections 
With the 


a cope of from 4 to 6 inches depth, when 


any 
former, the limit is reached with 
a core has to be set making thin sides of 
in thickness. Under 
other method of 
parting should be sought. Undoubtedly, 


from % to % inch 


these conditions some 


many pattern shops would part the frame 
here shown along the axis A B, with the 


result that when the cope was put on it 


would have to be 
at 


of dirt being knocked into the mold, no 


lowered by the crane 


least 10 inches, with every possibility 


body knowing how much; neither can the 


\i 








; 
- 
} 
ime fachinis 
FIG. 2. PLAN 
thickness of metal left on either side of 
the core be known. 

Figs. 4 and 5 show the pattern as built 
to help the molder. The parting line is 
along cccc, with the pieces a b, e loose 
and moided in the cope. A half core box, 


of which Fig. 6 is a plan, was made cov- 
ering d with separate boxes for a and the 
corresponding parts of the nowel. After 
the pattern is drawn the small cores in the 
nowel are set, then the main core: any dirt 
which may be accidentally knocked into 
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the nowel can now be easily removed, the 
thickness of the may be 


observed and the thickness of stock above 


metal on sides 


the core determined without putting on 


the cope. The cores for a are hung in the 


CC ype. 


I am well aware that this construction 


is open to the criticism of entailing addi- 
tional loose pieces, with their attendant 
troubles; but the certainty of clean castings 
of 


care necessal 


rickmne ustifies the extra 


uniform tl 
vy in keeping account of these 
pieces 

The anatomy of this pattern is shown 
Pieces like 


pretty clearly by Figs. 7 and 8. 


Fig. 8 were first got out, and to them were 


railed ¢ g, et rhese e, f, g were also 
glued and nailed to each other, as they 
were built up. It will be noted that all 
stock is so attached that the pattern draw 
with the erain of the rd 

Another source of much trouble in not 
having castings come to size is the im 
proper and insufhcient means by whic] 
loose pieces are often attached to the main 


part of the pattern. We recently had 
foundry by a 
A 


pattern sent to our fot custome! 


_————— 














}——4 
wee” 





























603 
1 section of w is like Fig. 9, witl 
the pieces se and without dowel pins 
It must be evid it these pieces could 
tt be held in yper places without 
| 
\ 
1G. 3. RIGHT-HAND END ELEVATION 
pins. y patte naker spend six 
onths the f y many of these little 
versig! led and mucl 
trouble would ed for all concerne 
Porter WILLSO 
= 
t 
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An Improvised Scraper for Shaft Bearings. 
Editor American Machinist: 

Once in erecting work having several 
1!4-inch bearings to line up and some of 
them being bored irregular, twisted, etc., 
I had while with 
a short hand reamer, a half-round file and 


my own troubles for a 
a scraper to bring them up in line so that 
the shaft would run free, and then, when 
free, I seldom had a good 


scheme 


the shaft was 
bearing. I finally resorted to a 
which afterward proved one of the great- 
est labor savers on the entire erecting 
floor. 

[ took one of my longest shafts and just 
where each bearing came I[ cut a inch 
taper keyseat about 5¢ inch deep and in 


serted a cutting tool with slots at each end 


and filister head screws, which gave it 
‘hance for adjustment, as shown by the 
sketch. Sliding the cutter toward screw A 


the cutting lip came inside the shaft sur- 
face; then forcing the shaft through all 
the bearings, until the cutter came into the 
bearing to be corrected, I would slide the 
cutter back toward screw B until it pro- 
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holder would be required. When faced 
the two halves are soldered together and 
the bearing (now for practical purposes a 
solid one) is chucked by the flange end 
and bored and turned at one setting. The 
flange is subsequently turned and faced on 
a mandrel. In chucking, it should be noted, 
the between the halves is 
made true with the bore by means of a 
scribing block from the lathe bed. When 
machined the bearing is warmed to start 
I think 
was doing one, and have 


division two 


the solder I could do two bear- 
ings while C. S. 
some dollars on the pile that he woulc 
om llar tl le that | ld 
have spent in tackle Juntor Boss. 


B——, England. 





Some Bridge Shop Experience. 
Editor Ameriéan Machinist: 

The letter by “Chips”? about the “loom 
page 4060, 
with my own experience, or probably I 
can go him one better with what I recently 
had to rub up against in a bridge shop. 
I was first employed there as a lathe hand, 
or, rather, J was put to work on a machine 


works,” at seems to coincide 


1 


\ 


/ 





Ep 








te 
/ 
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A BEARING SCRAPER. 
truded slightly into the bearing surface they called a lathe. There was 1% inch 
of the hole, which was gray iron; then play in the spindle bearings and more than 


tightening the screws A and B, upon giv- 
ing the shaft one full turn the hole was 
free for the shaft 
metal -had been taken off. 


and no unnecessary 

After the introduction of this scheme it 
became a pleasure to line up the bearings; 
besides, it was a saving to the company of 
of cost on that particu 


STEEL. 


about 75 per cent 


lar work 


Machining Half Bearings. 
American Machinist : 
page letter 
above title describing a method of machin- 
ing We 


good many bearings of this character, and 


Editor 
I notice at 


—— 


277 a under the 


gun-metal bearings. handle a 
we do it in a way that is probably well 
known to readers of the AMERICAN Ma- 
CHINIST. The two halves are fixed in the 
shaper vise together and the faces are ma- 
chined with a single tool, not 


described by your correspondent. 


a pair, as 
He may 


have slightly the advantage of us there, 
altho that is doubtful, seeing that for each 
different diameter of bearing a fresh tool- 


that in the end thrust. All the work was 
cut off by the blacksmith. The foot of 
this “‘lathe’’ was 4 inches lower than the 
head, and the belt was kept on the cones 
by a board nailed to the wall. They said 
the reason the belt would not stay on was 
liter- 
new 


that it was crooked; which was so, 
ally. I nearly made that lathe 
before I could accomplish anything. 

I left after a year’s 
stay, and a year from that time the super- 
ntendent asked me to take charge as fore- 
man of the machine shop and electrical 


over 


the “bridge shop” 


work, as they intended installing an elec- 
tric crane, some extra machinery and a few 
power motors in conjunction their 
engine. The head machinist whom they 
had had for nine or ten years had always 
done the repairing, and whenever he could 


with 


not get a thing to go right, which was 
nearly always, he would brave it out with 
supercilious smile and, “hit 
can’t be fixed; ought to get a new one.” 
Whenever a key was to be fitted the 
blacksmith did that. A piece of structural 


a superior 
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steel was forged by the machinist’s eye 
and under his directions, which were some- 
thing like this: ‘Say, Bill, that hole 1s 
seven-eighths wide and five-eighths high; 
make a key three-quarters wide and five- 
eighths high, and slant it down a lot.” 
The taper in the hub was generally 4% inch 
per foot and the taper in the key was gener 
ally ! The play on the sides 
was generally 1 On the 
completion of the forging the machinist 
grabbed up a 15-pouna sledge, rushed up 
hole, shoved in his and 


banged away. These keys were tightened 


4 inch per foot. 
32 inch and over. 


eey ” 
Key 


to the 


up about every two days, or, rather, until 


the continual hammering and _ unequal 
straining fractured the hub, and a band 
would then be shrunk on. I have seen 


hubs as large as 8 inches outside and 25¢ 
inches inside split in this way 

There were five large punches with their 
flywheels of 1,000 pounds each equipped 
in this same manner and wabbling all over 
their shafts, and the only thing that pre- 
vented off 
head cap-screw and washer in the end of 
the shaft. Of keys 
made no end of heavy 
and when a 
off 


would be drilled 


their coming was a hexagon 


course these loose 
the 
of a 


the 


trouble in 


punching, tooth gear 


break on account of snap 


flat 


would 


a few holes with a 
drill and ratchet and tapped with a 25 
undersized bolt 


Of 


32 


inch tap and a 34-inch 
would be screwed in and sawed off. 
course, there being no fit in the thread, it 
almost immediately became loose as a baby 
tooth in a boy’s jaw, and all the strain 
came on the top of the next tooth and this 
generally stripped off the next time. The 
funniest part of all was that they thought 
this machinist was a “crackerjack.’ 

[his firm didn’t believe in twist drills. 
They bought some once, and they “burred 
up,” as they called it; and no wonder, if 
you had seen that machinist and the super- 
drilling at 


drill speed with 13-16 inch drills 


intendent’s relations 14-inch 


They had two rotary planers for facing 
the ends of beams. These were provided 


with slots in a revolving disk to hold 34 - 


inch steel cutters. These cutters were 
ground wedge shape with the points round- 
ed and absolutely no clearance. You 


should have heard them pound that stock 
off. 

I supposed that my opportunity had ar- 
rived when I was invited to take charge 
of this shop 
down for repairs, and I went to work with 


It had completely closed 


a will and in full confidence that my hon- 


est labor and experience and first-class 
work would in time be well rewarded. 
But not much. I had not been there a 


week when the most absurd jealousy was 
evinced by the superintendent. Of course 
he did not dare let me go at that time, 
but he did four months afterwards, when I 
had placed the 
condition and had wheeled out nine barrels 


of scrap tool steel from a series of dark 


machinery in first-class 


corners in the machine shop. 
Experience does not seem to teach al- 
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ways. I have often wondered what con- 


versations the superintendent could have 


had with the management, about the cause 
of the machines going up all at once, why 
sO many expensive repairs were continu- 
ally necessary and about how much the 
did their 


own business E HUGHES 


know about 


D 


management not 


The “Drilling Puzzle.’ 

Editor American Machinist: 
At page 443 I notice an article entitled 
we | 


photograph 


Drilling Puzzle,’ accompanied by a 


which was 


It 


showing a wire 


formed in the center of a hole drilled 
may be of interest to you in this connec 
to the United 
Armory Mass., 


a horizontal drilling 


know that at States 
at 


their rifle barrels in 


tion 


Springfield, they drill 


machine, the drill standing still and the 
barrel revolving. They use a single-lipped 
drill which leaves a wire similar to that 
described in the article mentioned. The 


barrels of the new carbines are 24 inches 
long, and the wires are 2% inches longer 
than the barrels and .028 inch in diameter 

It is much easier to fit up a drill in such 
a manner that it will leave this wire than 
it is to attempt to bring it to an exact 
center, as when such an attempt is made 
there is great danger of allowing the cut 
ting lip to extend slightly beyond the cen- 
ter, which of course makes trouble. Then, 
too, it is practically impossible to get the 
required feed with a drill that goes to the 
theo 
retically, we would have an angle of clear- 
at 
Of course this angle 


center, on account of the fact that, 


ance of 90 degrees the mathematical 
center of the drill 
falls off very rapidly as the diameter in 
] 


creases, and the leaving of this small wire 


gets rid of the troublesome clearance prob 
f the cutting edge 


L. W.H 


lem at the inner corner 





Different theories have been enunciated 


the 





in order to explain creeping of the left 

hand rail. The foilowing explanation is 

offered Mr. O’Busse, 
*h] 


and apnears feasible 


by of Copenhagen, 


As proved both the 


oretically and practically, the left driving 
wheel of a locomotive becomes deformed 
and, consequently, all the locomotives run- 
ning on the line have their tires deformed 
more or less. Now. the result of the flats 


produced is that the left wheel has a small- 


er circumference than Conse- 


the right 


locomotives had an _ entirely 


to the left; 


quently, if 
free path, thev would a 


but 


lwavs 2 


the flanges of the wheels prevent this 


The difference in the circumference of the 
driving-wheels will thus either have the 
effect of exercising a forward thrust on 
the left rail or a backward one on the 
right. Now, the former is what actually 
occurs, and this is due to the fact that 


both rails tend to creep forward under the 
effect of the blows given by the wheels to 
the rail ends at the joints. Consequently, 
it is easier for the left rail to go forward 
than for the right rail to go backward 


The Engineer, London 
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Meeting of the National Machine Tool Builders’ 
Association In Cincinnati. 


The semi-annual meeting of the above 


named association took place according to 
program, April 20 and 27, a e Grand 
Hotel, Cincinnati, except that instead of 
taking two days to get through its busi 


ness it was found possible to do it in on 
day, and this was done, leaving the mem 
bers and guests free for the second day 
to visit the shops of the city and other 
places of interest—a privilege which was 
very generally made fu e ot 

A much larger attendance, particularly 
of out-of-town members d been ex 
pected, but ror e reas t er ve 
few from the | ist were resent tl 1S be g 
probably due mainly to the fact that it was 
known that no measures of vital imp 
tance were 1! mtemplation, and it w 
expected that thr 1 ) tron would sin 
ply affirm its position previously ta 
with regard to maintenance of prices, et 


The association does not of course cor 
duct business for the 
who do not 


vusIness orga 


its 





belong to it 


nizat and ver 


1ON, 


takes place at its meetings is withheld 


from publication, an efficient and discreet 


press 


ind 


dis 


committee issuing such ‘revised 


expurgated”’ ms of addresses, 


etc 


vers 


cussions, are thought advisab 


There were th formal addresses 


The 
r. = 


ree mn 


these by t 


Montanus, 


program first of was 


secretary, who spoke as 


follows: 


\ REVIEW AND ARGUMENT SHOWING THI 
WORK DONI AND THI ADVANTAGES Ol 
BELONGING TO OUR ASSOCIATION 
About twenty vears ago the machine 


tool indust njoyed its golden era, trom 


os *« 


the point of view of good profits, moderate 





‘ompetition, simplicity of types and cen 
tralization of places of manufacture, as at 
that time the major portion of t nachine 
tools were made in the Eastern States 
During the &o's, however, the industry 
spread over the country, notably toward 
Ohio and the West New blood, nev 
capital and fresh energy kept pace witl 
the increased demand and _ prospectiv: 
profits. Each concern at that time was 

busy as could be—made its own types, had 
its own wide range of prices, and, aside 


the temporary suspension of business 


1 
] ver tl 


all branches of mat 


OVE e country 
ufacture included—during the years f 
1893-94, then gradually recovering from 
this period of depression, and having ob 
tained an unusual impetus during the 
vea 895-908 by new and extraord 
ry demand for machine t from for 
elgt ntries, it must have seemed to the 
erage builder of machine tools that not 
vould conditions appear when b 
ness | prices would have ge to tl 
dange point when in the daily ran 
le f rders and business vhich was 
the oO ] 1 of tr id d ring 18900-1002 
1d again by the extraordinary east 
f prices in rav terial and an increase 
in wages, said to be by some members 


( 

ed S 

1 

( 

Cor 
therw 

I beli 


Hor 
10 pe t ll t I 
n and on unt e a 
\ v I mac 
» vhere it 
ime 
ne 1 builder é 
i that wl prices wert 
educed (and ere Cat 
\ eased ] ndiv 
oT} ve ind 
g eased \ 
<i 
10 
v2 
] 
d ol ge int 
Bem«e Pond Company 
ve Works, the U1 
Cor tion, and in oth 
It n Harvester 
\m in Seeding Machine 
tf which may justly of 
trusts’’; nevertheless 
v were primarily formed 
g and slashing of 
\ to maintain a fa 
While I neither advise 
possibility of ma 
getting together on 
he ¢ noine met 
il being and 
vy alone, which results 
( the tate, then 
ld nilar b 
, ios Taw Geeta 
| rree ( z 
T } 
; ] } 
ry | y TY) 
\ l aid i l 
1 f | -~ 
‘ , , 
vd lual happin 
| 
( me f the 
Tu ! to the p , 
1 is formed, in 190 
It ( tv W ipparent 
mplished its purpose 
ng normal prices along 
i 2 giaring def cl i! 
{ 1, last but n 
iber 1 1 spe 
lA shistee 
pers il juaintance 
I ly under other 
g most invariably n 
tter fe y mn ficle 
| 1 ne t 
1 money expended in be 
tion. attending the 
\ ts vearly due h: 
t, on the contrarv, have 
i ual profit from a mon 








606 
etary standpoint, to say nothing of the 
advantages accruing by belonging to the 


same, and of knowing each other personal- 


iV, a I | e endeavore 1 to show 

I have lected, as an example, ma 
chine tool—an 18-inch lathe—first wishing 
to state that it would be burdensome to go 
through the whole gamut of lathes from 
12- to 48-in n detail, altho the same 
( é provement in prices applies to 
n wing. I ha selected the lathe, as, 
perso [ am more familiar with what 
has been accomplished in the lathe class, 
but believe that some of our members 
could take up the items of milling ma- 
chines, planers, etc., showing equally fav- 
orable result \ssuming, for instance, 
that each lathe builder has produced fifty 


18-inch lathes since July, 1903, or if this 
amount of fifty 18-inch lathes appears ex- 
cessive (taking into consideration the full 
total, 


aver- 


range), let us put it at 100 lathes, 
having been built by our members; 
age size, 18-inch. The following result is 
shown, and I have been careful to mention 
the actual and correct figures obtained of- 


(Here Mr 
an elaborate and comprehensive argument 


ficially Montanus went into 


by the presentation of detail figures prov- 
ing his previous statement that the Asso- 
ciation has been of value. These figures 
were not given out for publication. ) 

Now, gentlemen, do not forget that our 
Association did more than this. In July, 
1903, it advanced prices on general lines 


from 5 to 10 per cent., not foolishly nor 


wantonly, but through sheer force of ac- 
tual necessitities, and I hope that you will 
agree with me in the statement that it 


could not have been done individually as 


promptly or as effectively as it was done 


collectively by our Association. Further- 
more, coming back to detail prices of lathe 
parts, the lists were promptly distributed 


to the jobbers, none of whom (to my 
knowledge) objected, but, on the contrary, 
commended and praised it by person and 
letters. 

In conclusion—have I proven, or 
valuable 
I could go further 


and argue and prove that it has been a 


not, 
that our Association has been a 


one to its members? 


great factor in preventing a demoraliza- 
tion in prices of machine tools of all kinds 
during the past fall and winter, when the 
most severe depression of our business 
was on, and no one knows this better than 


the 


lathe builders. Had this break not 
been averted at the time, no one could 
tell how far the matter would have 


gone, and, without doubt, it would have 
gone through and have affected all types 
of machine tools. But, as to the other 
side, if my figures as presented are rea- 
sonably correct, is it not strange that our 
could 
any firm, builders of machine tools, con- 


membership is not larger? How 
sistently remain outside? Our efforts have 
been heroic, persistent in the face of great 
odds against us. The improvements gained, 
the maintenance of prices and their equal- 


ization as to details accrued to the advan- 
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tage and profit of all builders of machine 
tools outside, as yet, of our organization, 
and | could 
whereby their 


here 


be devised 
ild be 
scolding our 
duty—but 


wish a means 


attention col drawn to 
the same. T is no use in 
they have done their 
and again keep everlastingly 


Ss 


members 


let us again 


at it, until every reputable machine-tool 


builder in the United States 1s enrolled 
under our Association’s banner—thus 
bringing about the greatest amount of 


prosperity and happiness 
Mr 
paper printed and sent out to all members 


It was voted to have Montanus’ 


others who may become members. 
Newark, N. J., 


and to 
Fred L. 
gave an address on 
THE PRESENT 
as follows: 
Without much apology for a few words, 


Eberhardt, of 


STATUS OF THE SHAPER TRADE 


it seems to me that the “shaper” as a 
machine tool is not only holding its own, 
but is steadily advancing in merit, finding 
new avenues for work, in addition to its 
heretofore well-known multiplicity of uses. 

I find in a of the field 
about twenty manufacturers of this branch 


casual survey 
of the machine business, and am surprised 
that but seven are now represented in our 
urge the 
members, individually and collectively, to 
see to it that this condition be altered. 


Association. I would strongly 


There has been a slight falling off in 
orders from this country during the past 
six months, as compared the last 
three or four busy years, but this is only 
and | 


resume its normal level by the end of the 


with 


temporary expect to see business 
year. 

It is to be regretted that there is a dis- 
position on the part of some shaper manu- 
facturers to cut prices the moment there 
is a falling off in orders 

This is not only harmful to them, as it 
reduces their legitimate profit, but it has 
a bad effect on the business of other man 
ufacturers, as it market un- 
stable and buyers naturally withhold plac- 
ing orders until they know whether there 
further reduction in 


renders the 


is going to be any 
price. 

I would suggest that the Committee on 
Shapers consider the advisability of adopt- 
ing a system of uniformity of sizes with 
regard to certain parts and believe the 
same would be of great value if adopted 

The last formal address was by A. H. 
Teuchter, of Cincinnati, on 
THE CONDITION OF THE UPRIGHT DRILL TRADE 
and was as follows: 

At the Niagara Falls meeting, in May of 
1902, when it was agreed to advance prices 
cent., the writer showed his quota- 
which had 
much and these quotations held until July 
I, 1903, When we again advanced our price, 
Dur- 

ap- 
and 


5 per 


tions just been advanced this 


and these last quotations still hold. 


ing the recent depression we were 
proached by practically every dealer 
and 
which we in every case refused to grant and 


which we shall continue to refuse on our 


user we quoted, for lower prices, 
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product. The result has been that we have 
lost quite a number of orders, simply be- 


cause the other manufacturers did not 
have backbone enough to uphold their 
prices—in one week by actual count we 
had fifteen reports where orders were 


“else-whered.”” We had an offer for eight 
42-inch drills from one house, which offer 
we eventu- 
We simply 


we declined and which order 


ally secured at regular price. 


cite this to show what might be accom- 
plished if the manufacturers remain firm 

To give an idea of some of the reports 
which, by the way, are not only reports, 
but which are facts, we beg to cite a case 
in Kentucky where we offered a small ma- 
chine at $115 f. o. b. Cincinnati, which 
order was taken at $70 delivered in that 
city by a competing firm. This illustration 
is just one out of hundreds we get. 


We do not aim to dictate or say at what 


price the various manufacturers should 
sell their drills, but the writer was in 
Cleveland within the past week and saw 


a 24-inch and feed 
drill which is to-day being sold to the 
dealer for $110, and if there can be any 


profit in the business at such prices we 


back-geared power 


certainly are unable to find it. 

It was my pleasure some time ago to 
make a trip East in company with two of 
the most prominent machine-tool builders 
of this city, and in the course of our con- 
versation I asked them what they would 
judge should be a fair profit on a business 
of any size, giving them the amount of 
which we had done during the 

They gave a percentage which 
their business was netting and were hon 
their turn 
equally as honest when I told them that 
our business would not net half of such a 
profit, and in all candor they stated to me 


business 
past year. 
statements I in 


est in was 


that we certainly were wasting our time 
in this upright drill business 

We believe that the productive capacity 
of our shop compares favorably with any 
shop in the business. We hold our ex- 
pense and our advertising to as close a 
limit as business will justify; we work 
harder than most anybody in the business 
ourselves. and yet do not accomplish the 
result we all should look for. 

The 
gloomy, but it is based entirely on facts 
and, finding these conditions to exist in 
our factory and knowing positively that 
prices are cut by the conclusion 
we arrive at is simply this, that the drill 


above report may appear rather 


others, 


manufacturers are not making any money 
and have nobody to blame excepting them- 
selves. 

The majority of people absolutely do not 
know what a drill or lathe costs, and it is 
none of their business; it is for the manu- 
facturer to set a price on his goods and 
maintain it, and we figure that the manu- 
facturer owes it to himself to make a little 
more than wages out of his business. 

As already stated, we will continue to 
sell our product at the price we are now 
getting, and we would advise that the drill 
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men get together, and while this is not a 


time, probably, to raise prices, we may 
and in some way bind ourselves 
We are willing to 
agreement of kind 


which is made strong enough so that the 
I ] 


regulate 
to maintain them. 


enter into this 


any 
guilty one, when caught, will be o 
to pay heavily 

In many cases the 
is all bluff; 


question of reduction 


for a few weeks we have had 
correspondence with a party in the extreme 
Northwest, and his 


“wild 


letters were certainly 


Lhe 


this city amounted to $2; 


and woolly freight rate to 
we quoted him a 


machine $225 f. o. b. Cincinnati, and he 


had the nerve to offer us $200 delivered at 
We declined tl 


him that it was our privilege to set prices 


his station. lis order, telling 
and that we never asked him what he was 
willing to gi: Just about that time we 
figured that he certainly would never re- 
ply, and in place of this we got his busi- 
ness and a very complimentary letter in 
which he told us that we are good fellows 
and the real thing. 

In conclusion, we wish to say just a word 
about marketing and selling upright drills 
the dealers. We all 


business and are anxious for it 


have their 

It looks 
rea ods 
now be marketed in this manner. We do 
not blame the dealer at all if he can secure 


lower prices and concessions; that is his 


, 
through 


like an absolute necessity that the 


business and privilege, but if it is done 
for one it is only a short time when you 
must do :t for all the rest and immediately 
you simply give away so much more of 
We absolute, 

dealings giving a 
We 


e after case where we have 


your profits believe in 


straightforward and 
dealer the rock bottom and no more 
could cite ca 
been asked for reductions from this source 
but which we have always declined 

We are 
prices with any of the drill manufacturers 
and to talk them 
for the betterment of eur conditions along 


ready to compare notes and 


straight business with 
binding lines. 

We at this 
convention you consider this matter thor- 
oughly and try to come to some agreement 
by which the work of the Association will 
We 


year 


ourselves recommend that 


really become effective and telling. 
think that a 
would be sufficient, unless special cause 


also meeting once a 
should arise for having a meeting between 
times. 

MAINTENANCE OF PRICES. 

The following was adopted: 

Whereas, the general condition of the 
machine-tool business of the country for 
not been of a 
the 


the past six months has 


substantial character but rather on 
contrary has been even more depressing 
than it was previous to November, 16902, 
when our Association met in New York; 
and 
Whereas, the cost of production has 
been substantially increased by virtue of 
less business and the universal reduction of 


the working or producing element, with the 
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fixed charges remaining the same as when 
shops are running full, 

Be it 


convention assembled reaffirms the 


Resolved, that our Association in 


resolu 


tion passed at its last convention in New 
York, its wisdom having been proven 
by experience, and which reads as follows 
“The National Machine Tool Builders 
Association in convention assembled, at 
New York, November 10, 1903, declares 
that there g existing ¢ 
ditions to warrant a reduction in price 
and hereby resolves to maintain the pr 
ent schedule of prices of machine tools 


rOOLS ON CONSIGN MENT 


\ resolution was also adopted in favor 


f discouraging the practise of placing 
others on consign 
ment: it being stated in connection with 


this that it not expected to entirely 


do away with the practise of consigning, 
but that it was hoped to lessen it and per- 
haps eventually do away with it entirely 
MEMBERSHIP. 
The records show that forty-three sepa 
rate tool-building establishments are rep- 
resented in the Association and three new 


ones were elected during the convention, 
viz., Queen City Machine 
Machine 


Ridgway 


Tool Company 
Tool Company, of 
(Pa.) Ma 


chine Tool Company, the last-named being 


and the King 


Cincinnati, and the 


a new concern not yet in operation but 


which has built and is equipping shops at 
the place named for the purpose of build 
ing certain lines of heavy tools 

The secretary gave it as his opinion that 


1 


a clear majority of the lighter and medium 


weight machine-tool building capacity of 


the country was now included in the mem 


bership 


CONDITION OF BUSINESS 


During the progress of the meeting 


members were individually asked to rise 


ind state the condition of business, and 


statements so made the secre- 
that the 


from these 


tary gave it as his conclusion 
volume of business now being done was 
of the normal full ca- 


Every member ques- 


about 60 per cent 
pacity and volume 
tioned by the writer as to the condition 
of business reported a marked improve 
ment within the past few weeks 

event was the ban 
Club, 


toastmaster 


The principal social 


the Queen City Tuesday 
the 


Cincinnati, 


quet at 
evening, at which was 
Philip Fosdick, of 
sufficient to indicate that there was a lively 
In addition to the best product of 
there 


which is 


time 
the 
were some special musical and other forms 


club’s department of cuisine, 


of entertainment, story telling, ‘“‘roasts,” 
etc., and the evening was evidently very 
much enjoyed 

On Wednesday the only general gather- 
ing of the members and guests was for 
the Men’s Club, 
where there was further speaking by gen 
the manufacturers, 
and the trade press. In the 
afternoon a large party visited the works 
of the Cincinnati Milling Machine Com 


luncheon at Susiness 


tlemen representing 


dealers, etc., 
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pany, where they were shown a highly 


developed syst f manufacturing and 
some of the latest developments in the art 
f milling, especially at high speeds. 
REGISTER OF MEMBERS AND VISITORS 
R. H. Klusman, representing Greave 
IN lan & | Cincin C. H. Gard 
y ve Klusman & ¢ Cleveland 
(ie » \ Bradfor M e Tool 
\ Cll | | I Sit dow 
» ra& ( ( g ( i Lilke 
H Ma e 7 ( Hamilton 
O loseph Wolf, Hisey-W lac ( 
( Cincint ( N. Hess, W. M 
P M vy Co., Cleveland; Aug 
H hte Cincit M ne Tool 
Co., Cincinnat R. L. Wind I \ 
Kinsev ( Cincinnati; Sherman | 
Se ‘ Cincini Machine Tool C 


Cincinnati; F. G. March, Cincinnati Shap 
.. Cincinnati: Fred | leberhardt, 
Gould & Eberhardt, Newark, N. J.; R. K 


LeBlond, R. K. LeBlond Machine Tool 
Co., Cincinnati; J. S. Detrick, Detrick 
X Harvey Machine Co., Baltimore, 
Md.: Wm. Lodge, Lodge & Shipley Ma 
chine Tool Co., Cincinnat Philip Fos 
dick, Fosdick Machine Tool Co Cin 
cinnati: Geo. B. Montague, Norton Grind 
ng Co., Worcester; Henry J. Hendey, 


Hendey Machine Co., Torrington, Conn 
P. E. Montanus, Springfield Machine Tool 
Co., Springfield: J. B. Doan, American Tool 
Works Co., Cincinnati; H. |] Flather 
Flather & Co., Nashua, N. H.; D. B 


Quillen, Cincinnati Planer Co., Cincinnat 
Lewis H. Morgan, Ridgway Machine To 
Co., Ridgway, Pa.: S. H. Meyer, Cincit 
nati Milling Machine (¢ »., Cincinnati | 
W. Reed, F. E. Reed Co... Worcester 
W. H. Burtner, Cincinnati Planer Co., 
Cincinnat Enoch Earle, P. Blaisdell & 
Co., Worcestet Fred Hol Cincinnati 
Milling Machine Co., Cincinnati: F \ 
Schumacher, Schumacher & Boye, Cincit 
nati; Wm. B. Owen, Owen Machine Tool 
Co., Springfield, Ohio; H. | Ballard 
Jones & Lamson Machine Co., Spring 
field, Vt 

New York city was decided upon as 
the place for the next, which will be the 
annual, meeting his will be in the fall, 


the exact date to be decided upon later and 


probably with some reference to the time 


of meeting of the American 
Mechanical 
Altho the 


dently feit 


Society of 
Engineers 


local member ially, ev 


( Spec 


some chagrin and disappoint 


ment at the small attendance from the East, 


it was clear from the generally expressed 


sentiment of the members that the meeting 
had been productive of good results: if in 


no other way, then certainly in the in 


creased feeling of moral support and in 


the decided reaffirmation of principles and 
practise previously agreed upon and which 


are believed to be necessary to the well 


being of the machine-tool interests 


Fires in textile mills have been traced to 


overheated bearings, and machine shops 


may be fired in the same way 
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High-Speed Milling. 

It is safe to say that about the most 
impressive thing seen in Cincinnati by the 
Machine Tool 
Builders’ Association found in that 
corner of the Cincinnati Milling Machine 
Company’s shops where gray iron is being 


visiting members of the 


was 


regularly milled at a rate which reminds 
one of the operation of a wood-working 
machine. 


It is perfectly clear from what is being 


there done that we have heretofore had 
almost no conception of the rate at which 
gray iron can be continuously milled. We 


saw there, for instance, a stem cutter mill- 
ing T-slots in the platen of a milling ma- 
The vertical cuts had been previ 
ously milled at the of the 
platen had been slabbed off, and this cut- 


chine. 


time the top 


ter was milling the rest of the slot, taking 
a heavy cut at the top and another heavy 


cut at the bottom, ¢. e., taking, simultane- 


ously, the two cuts necessary to finish the 
slot. 


The cutter was I I-16 inches diam- 


eter, % inch face. It was running at 230 


turns per minute, and the feed was .052 


inch per turn of the cutter, which had 
eight teeth and was made of “Novo” steel. 
This figures out to 230 * .052” = 11.9” 


per minute for the rate of finishing T-slots 
of the size indicated; and a similar cutter 
was the writer had 
miiled 240 feet of such slots at that rate 
without grinding and was still in good 
shape for further work without grinding. 
This cutter showed some of the color of 


shown which cutter 


oxidization due to heat, and Mr. Holz de- 
clared they seemed to work better when so 
heated and that delicate cutters were some- 
times warmed up before putting the max- 
imum work intothem. An air blast is used, 
but there is not as much dust as might be 
imagined because there is little dust pro- 
duced; the product being chips, and work. 

With other cutters of cylindrical form 
and with spiral teeth, feeds of 0.2 to 0.3 


inch per turn of the cutter are common 


and such feeds combined with the high 


speeds it is found possible to use make 
work come off the machines at a rate that 
The called 


to see this work on the day after the visit 


is simply astounding. writer 


f the members of the association, and a 


job which they had seen running and 
which some of them could hardly believe 
was regularly run at that rate was still 


going at the same rate and the cutter had 
not been ground at all during the interval. 
In none of these jobs was there any evi- 
dence of distress whatever. The machines, 
which were all of the knee type, worked 
steadily and smoothly 

Mr. Holz does not yet profess to know 


what the limit of endurance is. He has 
built a very heavy machine with a feed 
arrangement having a Sellers spiral pinion 
for driying. He has a 10 horse-power 


but that is 
enough power for the cuts it is capable of, 


motor on this machine, not 


and he is preparing to put on a 20 horse- 
With this he 


power motor. expects to 


find out which is the weakest part of the 
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machine—in other words, to drive it up to 
and above its full capacity. 

There doubt that the 
being done and yet to be done will prove 


can be no work 
of the greatest value to machine builders 
generally. It demonstrates that gray-iron 
surfaces can be rough-milled very much 
faster than has heretofore been thought 
I of face 


by the cutters 
the surfaces are finish-milled at the same 


possible, and use 
high rate 


There seems to be no secret about it 
It consists simply in getting cutters made 
of high-speed steel, having a good, stiff 
machine, and the nerve to put on the speed 


and feed 





Last Monthly Meeting of the Mechanical En- 
gineers. 

The monthly meetings of the American 

Society of which 


Mechanical Engineers 


have been held in New York since the be 


ginning of the year have been the most 
successful in the history of the Society 
and the last meeting of the season, o1 


April 26, satisfactory as_ thoss 
which preceded it. It had been announced 
that Melville talk 


about marine engines, but as he is still in 


Was aS 


Rear Admiral would 


Europe this was impossible, and the dis 


course by Prof. W. F. M. Goss on “The 
Modern Steam Locomotive” was merely 
the substitution of one good thing for 


another, with the latter not ultimately lost 

The address was copiously illustrated 
all through by lantern slides and traced 
the development of the modern locomotive 
from the once familiar ‘American engine, 
which for years was built on practically 
the same lines by all the builders, so that 
a single draftsman was often sufficient for 
With 


for more powerful engines and with the 


a large establishment. the demand 
increasing attention given to economy of 
operation various changes were made, -and 
one thing led to another. The principal 
lines of those improvements were succes 
sively considered by the speaker and eact 
The 


grate 


in such detail as the time permitted 


imperative necessity of increased 


area was the great transforming impulse 


and when this was secured with the great- 


er power as the result it was still neces 


sary to convert this into draw-bar pull, 


which led to more wheels and various ar- 


rangements for the equitable distribution 





of the weights The details of the steam 


engine arrangements were successively 


treated and various valve gears were 


shown engines of various 
and 


Compound 


types were shown the limits of econ 


omy with high-pressure steam were dis- 


cussed and also what may be expected 
from superheating. Various engines of 
foreign build were shown and many ex- 


cellent features were pointed out in them 
The attendance was good and all were 
repaid. It is to be 


standard of these 


well pleased and fully 
hoped that if the high 
meetings is maintained the members will 
value 
and that a more reliable and constant at 


be more fully cognizant of their 


tendance may be assured 
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Planer Exhibit at the Sellers Works cieties invited to participat n the bene For ; P king 
On the invitation of William Sellers & fits of the building Phre ther similar ct t N \ P Libra 
Oo. a num f preset ve f floors w reserve ( é | 
vical ) Ss l I ma I ring sta America | tut rule T t vy 
Ss e ] P spita \ f h nee +} \met in , \ ng t ‘ S 
vy. Apr : veing the - \ c : f ¢ ‘ 
on of tl ew V ile-speed planer nic Ene ‘ | » 4 cw f 
vhich has been in process ¢ p nt ke ample ‘\ n tor ofthese ) ‘ I 
for some time will have rg handson eption ¢ I 
Or t erecting floor d been room as \ d and nittes F 
leared for tl Casio1 ne reen erect- rooms Below these will come t i ( 4 I ( K 
ed forming an enclosure within which was _ yirtually a double floor: although the con t] 1 n River Phe 
supplied an elaborate and highly apprec mittee will entertain plans placing the Ceventh | Ales = , 
ited luncheon. Without this enclosure the librarv at the top of the building Next rely y m or 
planer was erected, a platform with seats below will come a large main auditoriu h f t and e 
ind a large sectional drawing being als floor, which will seat from 1,200 to 1,500 e of the f ms in the h é t 
provided The exercises began with an people, with 1,000 on the floor and about ng acros t pat : and New \ b 
explanation of the drawing by Mr. Cole- half as manv additional in the galleries. [-ibrary. Below 1 will come tl k 
nan Sellers, Jr., after which the machine’ This floor will preferably be as near 1 I f vit ge b kf n 
vas put through its pac It was of 100 sidewalk as possible, and may have above ” , nd several p ute 
by 96 inches by 20 feet. The return speed jt or below it a number of smaller meet roo! Next w me four floors 
was constant at 100 feet per minute. the jng rooms having similar purposes, seat P ' for members Phere 
‘utting speed being variable between 25 ing audiences of from 500 down t 100 \ rooms ina 1 th 
und 48 feet per minute. The performance There will be six such root A thes mallest to t less than 1 
yf the machine was as satisfactory as the as well as the large room wil tea . reet re W bath fa 
entertainment was unique All work w ughly equipped w 9 ; outside f 
ita standst nd. except wl n the planer stea vatetr e tricity et f 4 ! mr 
a . ‘ } . . 
Was in motion, the 1p was as silent as duct of experiments aa =e s Vv 2 
hurcl We expect to giv descriptiot il ial al wg tne ; e { 
= stati Ri te parr oi he re 
. Nex ¢ 
The Union Engineering Building. and the serving of occasional « itic ; ; 4 
We have received from the committee The floor on the street level will | : «Bene | re tion an 
having the matter in charge the following propriated mainly to administrative put : ' ; : wary w 
ficial statement of the progress made to poses with three coat-rooms, capable f ) ' rooms 
ward the mn of the Carnegie Union taking care of 1,500 garments at once eT n - 
Engineerit ulding: ladies’ dressing-room. a bureau of infor \ valk, w 
¥ 1; 1 . ¢ ntait tne I rT? ( a ve 
The preliminary work of the Conference matiot1 public telephone and_ telegraph , : a : 
Committee on the Union Engineering offices, the post office and sales depart- _ B “ te 
Building was closed week before last, ment and shipping and receiving offic Proms 
after a considerable amount of work on _ for books. publications, etc Below tt eran 


the part of a interested, and the pro- floor, from which probablv a fine stairway 


gram of competition was placed in the’ will lead to the auditorium above, wi : ' - 
: i | ( I e wil e 
an rchitect lact | Fn thi , , . 9 
hands of at ects las wee! i Ul come the basement anl_ sub-basement ' , 
1 1 — , z three e rs rut o fi r te f 
work the committe is enjoyed the a with provision for storage purpos« n : “4 
. . > ° : ‘ - e . : t t | 1! Chere V1l 
vice oT Pr f. W R. Ware as protessiona ne! nd operative apparatus 
ass ‘PI 1d ornar il stairway 
adviser. and it is needle to sav that the ere will be three elevators in the build , — " 
program has been drawn with great caré ing. of large capacity. “ eine able ti 
o8 ; asa to treray 
rhe p s submitted in the competition take _ f freight Mie thrary floor aa : 

: » thee 
by the seiected architects and by those who will be laid out to ; mmodate not * a ; ae 
enter the open competition are to be 1 only the present nsolidated libraries of ar : ea ee , 
the hands of Prof. F. R. Hutton, secre 50,000 volumes. but a well-founded 7 ._ = ) 
tary of the committee, by June 15, and it prehensiv: llection of six or eight time | 

t t : | : 1g — hove th. 
is expected shortly thereafter to arrive at’ that number There will also be nun 1] 
I a 1 e oh dwellings in the vik 
a decision as to the preferable plan The er of reading and reference rooms on ; . : a. 
° itv \ eT eawa wT 1g 
Engineering Building, o Phirty-nintl hat floor. For the purposes of the Eng OE a St RE ne 
street, about midway on the north side of neering Building and the Engineers’ Club 
a A l I ¢ B ing and ie | ngineer 1 ; . mente f " ¢ \ eyo) the mmit 
the block, will occupy about 10,500 square regarded as separate structures. it is pr — tain plan throwing 
Fey > rol 7 > . + > <4 7 Ta) rye “- 
feet, exclusive of the 15 feet open space posed to expend about $1,000,000, leaving “ , - a eel ee ale 
scerve sendin the hie ‘ Ser , 
reserved under the cit) the other $500,000 for tearing down of old Jeve}] of the librarv floor of the Engineer 
side Tir neionsc oft @ : 
utside dimen buildings. excavation. architects’ and et ine B ‘ 





about 125 bv 100 f —- ‘ ; ot ‘ 4 : J, 

about 12: igs gineers’ fees, machinery, elevators, lig] The printed program has been placed in 
4 | - ° 1 1 1 « - 

building Mr. Carnegie has bought and : ae . ae ee - 


/ rig: ing fixtures and the equipment of the the f ( t irchitects, ar 
reserved a residence which will be main "1 7 . : , . 1 4.9 . 1 , , 
ibrarv and auditorium As to the archi ' e for other architects 


tained at its present elevation, so as to a . , ‘ ;, a th t 
lok 5 4y i tecture of both buildings, it is the ex n good standing, many of whom wish 
protect the air and light of the building on 








ressed wish f Mr that me into the onen competitior “he c 
that side pressed wish ol I ! he pen npeti Th 
" ¢ + | should be simy ind di thing _lecte I tect re each to receive $1,000 
The general plans of the building have nOmIG ee eee . 3 
! nm etyl hundred vhicl te he charged against the commis 
lready beer outlined in these ~-] that w be as good in sty indred vn irged against the comm! 
« i i ‘ i il \ LUiI- 


imns. but it mav be stated that there years from to-day as now 1ONns i! e of succe [The competitor 
will be at the top of the building three [The Engineers’ Club, with a frontage of n tl li i¢ 1couragement 
so and a depth of 100 feet, will front on f four ¢ prize f $200 each for the 


stories held for the use of technical s« 
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The date for the filing 
of the competitive plans is June 15. The 
thereafter to 


four best designs. 


committee hopes to be able 
make a prompt decision and will proceed 
with the prosecution of the work without 


delay 





First Impressions of the St. Louis Exposition. 
EDITORIAL CORRESPONDENCE. 

All the 
Purchase Exposition was officially opened 
at the for that 
ments have not been lacking to the effect 


world knows that the Louisiana 


time set event, and state 


that it is complete in every detail—with 
No 


one who has seen much of exhibitions will, 


exhibits in place ready for inspection. 


repose much confidence in 
statements of this kind. It 
fair to say that this Exposition is more 


however, too 


is probably 


nearly ready on the opening day than was 
any other of the modern exhibitions, and 
it is perfectly certain that far more worl 
has been done in preparing for it than was 
done previous to the opening days of either 
the Chicago or Paris exhibition of 1900, 
for this is much larger than either, and in 
fact its 


nificent 


colossal proportions and the mag 
cale upon which everything has 
been laid out make of it, as a whole, prob 
ably the most impressive sight ever cre 
ated by the hand of man, and, externally 
so far a t] appe f 


binlding il d 1s concerned, it ie 


e outward irance of the 


grounds 


rprisingly near to entire completion. In 


of the buildings the case is dif 


ferent. Only here and there is an exhibit 
which 


complete, and over many acres 
of exhibit space the spirit of chaos and of 
the desert Palace 
y the only 


of V 


notable exhibit 


the 


reion 


suprem¢ In 
Industries practicall 


Ilv and 


aried 


that is rea fully 


ready for inspection and with attendant 


ready to answer questions and to do bust 


ness is that of the Japanese. Inthe Trans 


portation Building, the historical exhibit 


showing the development of the locomotive 
is complete and is very interesting, and 
there are several fine exhibition trains, but 
by far the most of the space is void 

In the Machinery 


plant is well advanced, most 


Juilding the powe! 
of the prin 
cipal engines having in fact been in opera- 
tion more or less before the opening dav 


Foreig1 il be almost as 


engines W Scarce 
here as American engines were at Paris. 
but of f reign boiler Ss the re is a g od 
array 
So far as the machine-tool exhibit is 
concerned, it will be insignificant when 
compared with either Chicago or Paris, 
and will scarcely surpass if indeed it 


vill equal, Not 


tool was in operation to-day in 


Machinery Hall except a few that had been 


a single 


Suffalo in extent 
machine 


installed near the power plant some time 
ago and have been in use doing such emer 
gency johs as presented themselves during 
fact, 
many tools will be seen in operation. 


installation and erection. In not 


Sev 


eral exhibits of machine tools that are in 
Reed, of 


will operate no tools; Warner 


place now will not be operated 


Worcester, 
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& Swasey will operate only one. Brown 
& Sharpe will not exhibit any machine 
tools, and the Niles-Bement-Pond Com- 


pany are not far enough along to enable 


one to tell much about what they will do 


is yet. They will install a number of 


very heavy tools, and will probably be able 


to run most of them if the foundations 
on which they are to stand hold up. Of 
this there is some doubt based upon the 
fact that the made ground upon which 
the building stands is a little uncertain 


when it comes to properly supporting very 


heavy tools Some of their heaviest tools 
were shipped from Philadelphia only a few 
days ago, and it seems unlikely that their 
exhibit will be fully completed before the 
first of June, tho the exhibit of Pratt & 
Whitney tools is well along 

The change of plan or the misunder 
standing regarding the charge for power 
has been an unfortunate thing, and has 
had the result of leading many machine 
tool builders, especially those from Cincin- 
in the Electrical Building, 
or rather, to supply their tools to be exhib 


ited 


nati, to exhibit 


there by motor builders who will 


show the tools in operation in order to 
show the beauties of electrical drive and 
the tool builders will thus have none of 
the ordinary expenses of exhibitors to 
meet \t present, however, none of the 


ooIs to rT so exhibited Is 1n 


and the 


Building is 


only tool running in the Electrical 


i radial dril 


built to drive in no other wav than by 
motor 

Exhibitors have been iving the usual 
experience with contractors and. witl 
workmen. The exposition company itself 
I am told, early came to an agreement 
with the unions and a part of this agree- 
ment was that exhibitors were to be let 
alone and left with a free hand This 
iwreement has not been lived up to, and 


exhibitors complain of unreasonable re 

and 
for 
ility who had been receiving 48 cents per 
hour now demanding $1.25 per hour. On 
the other hand, notwithstanding published 


strictions exorbitart charges—car- 


penters, moderate 


1 
} 
I 


instance, of very 


statements to the effect that the exposition 


iuthorities had signed agreements with 
hotel proprietors that rates would not be 
idvanced, rates have been very heavily 
dvanced my knowledge. and there are 
cases if ea distress among people of 
moderate and fixed means who find their 
rent ady inced in some instances 100 per 
ie 


The extent to which the requirements 


' 
nave een ove! 
looked within the exhibition grounds seems 


one of the most astonishing features of the 


situation 


It was to-day practically impossible to 
ybtain anywhere within the grounds a 
drink of good palatable water. There were 
] 


and cascades and the fountains— 


iagoons 
so many of them with so much water in 


them and so little to drink that one was re 


minded very forcibly of the shipwrecked 
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mariner’s lament of “Water, water every- 
where, but not a drop to drink.” 

The day was warm, the grounds dusty 
ind so great was the thirst of the crowd 
that 


“soft drinks”’ 


the booths at which the miserable 
were sold at double ordinary 
sold out and 


Publi 


comfort stations are about equally scarce 


prices were soon completely 


the people besieged them in vain 


There is none in Machinery Hall as yet 
altho the plans call for three, and prac 


tically the oniy accommodation was in con 


nection with the restaurants, and there 


were at times long lines of people awaiting 
their turn. I never saw a more outrageous 
disregard of the rights and necessities of 
will be 


rrors of this 


This no doubt 


the h 


first day's experience will be long 


human beings 
remedied in time, but 
remem 
bered by many thousands 

The President 


pressing the button which started the ma 


tales about Roosevelt 


chinery, unfurled the flags, loosened the 


waters of the cascade, etc.. have to be re- 


eived with the usual allowance The en 


gines were started by here on 


t] 


engineers 


the unfurled 


e grounds and flags were 


by men, one of whom was stationed at 


icl fl] igpole and at a @givel 


a 


signal pulled 


‘+, and the signal for Ss was given by 
works—prematurely, too 


President 


the director of 


ven before the received his sig 


that all was ready, to the evident 
grin of President Frat who pre 
ded at the ceremonies F.jJ.M 


With its issue of April 28 Engineerin 
View's completed its thirtic th vear of pub 
cation. Started in Chicago as a poor 

monthly, it becam«e veekly tw 


later, and twenty 


vears ago it 
was moved to New York. It is pleasant 
ind encouraging to note that it reports 


th bo bscribers and 


The 


the profession which it so 


aa 
‘ontinued grow th in su 


in advertising “patronage.” journal 
has grown with 


ibly represents, and we hope it may con 
inue to do SO 


Technical Publications. 
issue of 
N ile s 


Liberty 


the first 


We | 


P) »orESS 


lave received 
Reporter 
Bement-Pond Company, 


street, New York It is of 


inches—and_ beautifully 


published by 
136-138 
standard size 
12x9 printed 


with a striking tone on the first page 


showing, full size, a steel worm 374 inches 
diameter and 4 inches long, the thread 


Mf which, 34 inch pitch, was cut on 


& Whitney 


minutes 


a Pratt 

thread-milling machine in 16 
An the 
advanced mac given 
the 


interesting variety of 


] + le ~ 
line ols 1S 


most 


leaving reader to wonder how suc- 


1 


-eeding issues are to be satisfactorily filled 


Personal. 

Arthur West, 
the Allis-Chalmers Company, has resigned 
and will take a holiday trip to the Mediter 


assistant chief engineer of 


ranean. 


John B. 


Department of 


manager of the 


Allis-Chalmers 


Allen, general 


Sales the 
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Company, has resigned and is to take a which run the transmitting friction wheels type of les more power 
vacation of a couple of months before en- C, C’, D, 1D’, the radii of these wheels be- ful machin ve produced in less space 
gaging in other business. ing the same as the radii of the disk than with a single pair vf disks. The 
faces. The variations of speed are pro drive may equired, be reversed ot 
Obituary. duced by turning the transmitting friction from the shaft to the sleeve, and in other 
James D. Smith, secretary and treasurer wheels upon the vertical axes of the forks particulars it may be adapted to the special 
of the J. D. Smith Foundry Supply Com- which carry them, all moving correspond- requirements of individual cases It i 
pany, Cleveland, Ohio, died April ingly and simultaneously, so that one edge sometimes built ind forms a part of 
John Randolph Abbe, the one-handed rc. vA A// “AB 
machinist who not long ago gave our read- -¢ { 5 ' 6 ‘ 
ers a couple of pages of most eine, d SP 5 Qo £E DT we Lp c "1 D 
shop reminiscences [see page 1690, Vol. s | =  Peeees ity —- 
26], died at Willimantic, Conn., April 17, “= | | bbb Le 
seventy-one years old. Mr. Abbe lost his & sy | _ a oo 
left hand mining operations in Califor- ‘ — ‘oe 
nia, where also he lost all the money he | | } 
had. Upon returning East he was given = 
a job in the shop running a planer, and he —a, — — I. me ES 
continued to work at the trade for thirty ae * FI 
years. He worked until quite recently ee 
and died of cancer of the liver 1. >~—_ 
Some New Things. | I(o~ AR = = 
AN IMPROVED SPEED CONTROLLER. “ty UT. —— | —— Ko 
Che speed varying or controlling device KAZ \ A 
here shown was brought to the attention — = J ~ & 
of our readers in its essential feature at FIG. 3. VIEW OF UNDER SIDE 
page 737, Vol. but it has been so im- 
proved in an important particular that we of each wheel moves to a smaller diamete i ma I B. 4 sh ws 
feel fully warranted in again calling atten- of the disk with which it contacts, while \ aha enables al a 
tion to it. As previously shown, the ar- the opposite edge of the same wheel moves — understand > ult by the Power & 
rangement possessed the objectionable to a larger diamete {i the opposite disk Sper l \ \ par 1.47 M 
feature of producing an end thrust upon or vice versa. The view of the under sid stre 
the shaft or of depending upon the pres f the device s s the worm and quad FRI \M 
sure of a running hub or a collar against rant arrangem«e vy which all the wheels As f drop ham 
some stationary surface for the friction of are moved at The clutch K is pinned y p 
the drive, thus entailing loss of power, un o the ift S 1 irns wit Tl ad “ 
satisfactory lubrication, constant wear and driving pre¢ ned by throwing 
early derangement. The device as here the clutch lev g toggle joints = 
shown gets rid entirely of this end thrust » Spring 1 G i ack 
and is entirely self-contained compressing the t g 1using it 
The disks A and JA’ are both fastened to exerl pressure directions Dis] 
to a sleeve or quill which runs the two’ B’ is moved on tts feather to press against 
inner bearings, and the driving gear or the wheels D and s drawn 
IMPROVED SPEED CONTROLLER 
pulley, not shown, is fastened upon the against wheels | id ( The spring | 
middle of the sleeve. The shaft S runs serves as releasing spring pping th 
through and turns freely in the sleeve. action wh : ut an 
The disk B is fastened firmly to the shaft the spr: |. is exerting no pressure. We 
while the disk B’ is feathered so that are informed it tests made on a 15 
while it must turn with the shaft it is horse-power controller with speeds rang 
tre> to move endwise. The opposite inner ing from 129 450 per minute showed 
faces of the disks form annular grooves in an efficiency of 80 per cen This double FI S HAMMER 











ind C e tro ) ) ditt \ 1 been 
V1 t 1 means ot a 
1 cle 
iL¢ iui 
The ve ( ith th 
| r é p ( f stud 
¢ Ww ¢ 1¢ na bear 
g b aring for 
ne recspre £ Pp ~ Lfhis recipro 
ating plunger is operated by the fall of the 
ammer, causing a quick lifting action 
Both the reciprocating plunger and the 
bearing box are of hardened tool steel 


The inclined plane on the right-hand front 
edge of the hammer in descending strikes 
and forces it in; 


} 
In sucn a 


the reciprocating plunger 


his brings an opening position 


that the vertical bar held by the adjustable 


sleeve is permitted to descend and as it 


falls it throws the lifting roll into position 


to clamp the board The hammer in 


iscending strikes the top dog on the bar 


ind raises the bar enough to allow the 
spring-actuated reciprocating plunger to 
move forward and support it, and in this 
av the 1 ire held vav from. the 
woard When the lifting roll is released 
e namme end 1 ong as the 
eadle is key ce of 
vs wil WV he the f e 
ve? tre ’ ‘ nn 
evented from f n¢ means of two 
lamping dogs whicl e forced into pos 
tion at the top to hold the board. The 
ortions exposed to wear have ample ad 
ustment 
The bearing for the lower end of the 


and the re procating plunger 


vertical shaft 


re adjustable to take in die if consider 
ble variation in hight 

This hammer is built in several sizes 
vith heads weighing up nd including 
3,000 pounds. The illustration shows one 
weighing 2,000 pounds It dapted to 


AMERICAN MACHINIST 


IO-INCH AMERICAN BELT-DRIVEN I rH! 
FROM EW |] [TERNS 
he accompanying t-t ites a 
6-111 be Irive he \ gea 
+ T+ 
! ) eC! i ( cn vy a 


ing in opposite directio The rails and 
table are one casting \ series of holes 
is drilled through a flange at the end of 
the table and into the bed in such a man 
ner that each will give a different tape 
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' 
20-INCH STREIT PULLEY LATHE 
single pulley mounted driving shaft when the holes in the table correspond 
at the back of the headstock. This lathe with their respective holes in the bed. A 


can be readilv changed all 
the Amer 


of Cincinnati, 


from belt to 


1 1 oe 
it is DULIL Dy 


1 
arive 


Works ( 


gear motor 
ican Tool 
Ohio 


ompany, 


20-INCH STREIT PULLEY LATHI 


— 
20-1nch Streit 


The illustration shows a 


- 1] 
turning pulleys 


pulley 

















BELT-DRIVEN 


such work as tomobile crankshafts and 


parts, wrenches, etc., and is built 


Toledo Mach ne & re o) 
ledo, Ohio 


by the 


Company, of To- 





LATHE 


FROM NEW PATTERNS. 


a 
s 


tlywheels, e] 
will turn two pulleys or fh 
This lathe has four tool 


don each side and 


Same time 


slides, two mounte 


which holds 


be 


pin is inserted in these holes, 
the table Other 
obtained by using the clamp to hold the 


in place tapers can 
ase 
swivels in 


both 


‘he table 


bed, 


tailstock is fitted with 


table in position 
the 
The 


lathe tailstock spindle 


the center on thus setting 


sides at once 
an engine and cen 
removable and car 


special 


tet his is quickly 


the spindle whi 
When pla 
ing a pulley in the lathe, the tailstock is 
the pulley slipped 


Che tail 


be replaced by 
is used when turning pulleys 
side and 


swung to one 


on to the arbor from the front 


stock is then swung back into position 
and centered with a pin at the bottom 
Three arbors are all that are necessary 


when turning pulleys, for intermediate 
sizes bushings are used, which effect a 
great saving in arbors The feed is 
all geared and can be changed from 
fine to coarse, or vice versa, instant 


} 


ly The record of this lathe is sixty 20x 


5%-inch pulleys finished in three 


cuts 
The 


s furnished with plain, light tail 


without hours 
lathe 


k; plain gearing, 24 to 1, 


crowding, in ten 


stoc and single 
combination 


ind 


rests can be 


tool-slides, or with heavy 


tailstock, heavy back gearing, 37 to 1 


four tool-slides. Compound 


furnished instead of single tool-slides 


lathes built in 


and are furnished with screw-cut- 


hese are sizes 20 to 50 
inches, 
for elevator drums, etc. 
These machines are built by the A. Streit 
Machine Harrison 


avenue, Cincinnati, Ohio 


ting attachment 


Company, 1108-1110 
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Business Items. 


rhe firm of Charnes Henry Davis & Va 


ners, consulting engineers, New York city 
vas dissolved on May 1, several members of 
the firm opening separate engineering offices 
is follows I W. Sprague $ State street, 


Boston; J. 8 ur., 25 Broad street 
New York: C. H 
hia and Boston 
The Nernst 


i branch office auxiliary to the 


Griggs, 


Davis, New York, VPhilade 


has established 


Pittsburg dis 


Lamp Company 


trict office, at 537 Seofield Building, Cleve 
and, Ohio, in charge of Mr. J. C. Wright 
Chis office will carry a stock of Nernst lamps 
ind renewal parts, insuring prompt attention 


The Nernst 
introduced in the 


that district 


widely 


o all orders in 


amp is becoming 


New England district The company has re 
ently received two large orders, one from 
the Saco & Pettee Machine Shops, Biddeford, 


and one from 
Mass., for 


Me., for 575 three-glower lamps 
the Arlington Mills, Lawrence, 
amps of the 44-watt 


type 


On May 1 the Watson-Stillman Company 
removed its offices and a large stock of goods 
to 46 Dey street, New York city, and about 
the same date all of its machinery to the new 
works at Aldene, Union County, N. J. (four 
miles west of Elizabeth and one-half mil 
from Roselle depot via trolley) where there 
will be ample room to expand and conven 
iently handle such work as may be ven 
hem The works are located at the junctio1 
f the Lehigh Valley Railroad taltimore «& 
Ohio Railroad, and on the low-grade connec 
ion between the Lehigh Valley Railroad and 
the Central R: oad of New Jersey, with a 
track 1,000) fees ng in the factory yards 

We are in receipt of a circular from the 
berry-Collard Company outlining its’ D-¢ 
Book Club, which is a method of paying for 
books by monthly instalments rhe club 


member pays 1, 2, 5, 4 or 5 dollars a month 
and in 
any time books in 


value of 


as he desires, return the wil 
send him at 


payments to 


company 
advance ot 


the three months’ dues 


fhe subscriber is under no obligations to con 
tinue his subscription if he wishes to with 
draw, as he may withdraw at any time by 
paying such amounts as are due on books 
which have already been sent to him Phe 
plan includes all books by whoever pubtished 
and the privilege of returning unsatisfactory 
books goes with membership in the club. 


The 
son, N. 
phia, at 


Hyatt 


J., has 


Roller Bearing Company, Harr 
Vhilade 


Mr. Db. B 
ve 


opened office in 
Drexel Building, 
Latimer in Mr. | 
not Philadelphia, but 
New 


an 
306 with 


atimel Wil 


charge 
also the n 


\mong 


installations of Iivatt wearings 


only earby 


ities in Delaware and Jersey 


the recent 


might be mentioned the Frankford Arsenal of 





the United States Government Careful tests 
were made several years ‘ Various it 
s'allations in different shops of the govern 
ment, wuich resulted in most satisfacto1 ‘ 
ports Accordingly. various ranches « l 
government are now specifying IHlyatt bea 
ings for line shafting The Frankford insta 


ation consists of hundred hangers 


several 


Manufacturers. 
‘x. < 


Che Roxboro Cotton Mills will build 


n addition 


The foundry of W. E. Moss, Charles City 
la., has been burned 
The Sea Cliff (L. I N. % & Glen Cove 


(;as Company is to erect plant 


A plant of the Waterbury 
tf Waterbury, Conn., is to be 


Button Company, 
enlarged 


The Kentucky Vitrified Brick Company's 
plant, Louisville, Ky., has been burned 

An addition to the plant of the Karle Lith: 
graphic Company, Rochester, N z. 
planned 

A big shoe factory Ww e erected in Cin 
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ipied by Helmers, Bett 


A disastrous fire has occurred at the pla 
ft Wiener & ¢ 
Newark, N. J 


saddlery hardware et 


rhe soap factory of John T. Stanley, West 


rhir eth stree New York city, has been 
damaged by tire 
A 300-barre i-day flour mill is to be 1 


iboden Milling Com 


Khan 


Wichita 


at Lyons, 
pany, of 


Burlington, Wis., expects to hold a special 


election relative to building a municipal elec 


tric lighting plant 

Fire in the annealing and tumbling rooms 
of the Marion (Ind.) Malleable Iron Works 
has caused some damage 


Manufacturing Company, of 


build 


Langley 


Point, 


The 
West 
a mill at 

The Morgan 


Ga a textile concern, may 


Knoxville, Tenn 


Ixngineering Company, Alli 


ane Ohio, will expend about $100,000 in 
improvements to the plant 

rhe American Seamless Tube Company has 
bought ground at Monessen, Pa., and will, i 
s said, build a plant there 

rhe Brodesset Elevator Manufacturing 
Company, Mi iukee, Wis., has applied for a 
permit to erect a new plant 

rhe plant of the Dixie Furniture Company 


at Lexington, N. ¢ has been burned, as we 
as the town electric light plant 

The Joseph Bancroft & Sons Companys 
Wilmington, Del., will erect a black clot! 
mill on its property at Rockford 

It is stated at Charlotte, N. C., that a site 
has been selected for the Southern Wood 


Fiber & Plaster Company's plant 


rhe Steinman & Meyer Furniture Company 


Cincinnati, O., has applied for a permit for a 
new factory and warehouse building 

Che contract has been let for a 7,000 
square-foot addition to the plant of the bos 
ter Machine Company, Westfield, Mass 

An addition for foundry purposes will be 
built to the plant of the Root & Van Wervoort 
Engineering Company, East Moline, Ill 


The lowa Knitting Mills, Des Moines, Ia 
may be moved to Nevada, la., new equipment 
being at the same time installed in the new 
pliant 

The Belmont Iron Works, of Philadelphia 
have secured a tract of land in Kddystone 
rhey are preparing fer the erection of a large 
plan 

rhe plant of the Art Study & Manufactur 
ing Company, Janesville, Wis., manufacture! 
of picture moldings and frames has been 
burned. 

The Lovell Manutacturing Company, Eri 
l’a manufacturer of clothes wringers and 
at and mouse traps, is about to build an 


addition 


The Epping «(N. H.) Board of Trade has 


voted to raise money for the erection of a 
box factory, and a building, 40x1S0 feet, Is 
planned 

Marshal! Bros., Yorklyn, Del., paper manu 
facturers, have staked out the ground for an 
nsulation — tiber mill 60x100 feet, three 


stories 

Valve & 
addition to its 
the the 


littings 
plant at I 
galvanizing de 


Pittsburg Company 


rhe 
put 





an 
for 


will up 


erton, O use of 
partment 

Ind., that the 
Cincinnati Traction Company's 


off for repair 


It is said at Rushville, 


Indianapolis & 
surveyors ground 


are laying 


shops and car barns 


Work on the large factory buildings at 
Colwyn, Pa., for Fels & Co., Philadelphia 
manufacturers of soap, is said to have been 


postponed until fall. 


Miscellaneous Wants. 
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heading. Agency advertisements must be 
placed under Miscellaneous Wants. 
. . 
Situations Wanted. 
Classification indicates present address of 


advertiser, nothing else. 
CONNECTICUT 


Draftsman, 25 years of age, technical grad- 


uate, experienced in design of traction and 
conveying machinery, desires position. Box 
449, AMBRICAN MACHINIS1 

Technical graduate, 32, 10 years’ experi- 
ence, shop, drafting room and office, desires 
executive position ; familiar with best modern 


interchangeable production system- 
Box 451, AMERICAN MACHINIST. 


methods ; 
atizing. 


DELAWARE 

reliable draftsman; college 
years’ experience on machine 
machinery ; any location. Ad- 
321, Wilmington, Del. 


Om 


Competent and 
graduate; 5 
tools and mill 
dress P. O. Box 


INDIANA 
Mechanical engineer wants position as ma- 


chine designer, assistant superintendent or 
chief draftsman; thorough, capable and up 


modern manufacturing; technical 
age 30; 6 years’ experience on gen- 
Box 457, Am. M. 


to date in 

graduate ; 

eral and special machinery. 
MASSACHUSETTS. 

Mechanical draftsman; 5 years’ experience 
as machinist and 5 years as draftsman. Box 
430, AMERICAN MACHINIST. 

Mechanical draftsman and toolmaker of wide 
experience desires a responsible position. Box 


453, AMERICAN MACHINIST. 
Machinist, toolmaker, age 36, wishes posi- 
tion: can do punch and die work, jigs and 


fixtures ; would like position with some manu- 
facturing concern. Box 447, Amer. MACH. 
Superintendent or mechanical superinten- 
dent; position wanted, by practical man, with 
concern Wishing to adopt modern, up-to-date, 
interchangeable systems. 30x 461, Am. M 


MICHIGAN 


Superintendent, age 36, open for position 
July 1; experienced in handling large force 
of men on light interchangeable work, sys- 
tematizing, cost-reducing, designing of tools, 
jigs. dies, ete tox 428, AMER. Macu 

NEW YORK 


Young mechanical draftsman desires a posi- 
tion sox 458, AMERICAN MACHINIST 
Millwright and helper, desiring change. can 


give Al reference. sox 440, AMER. Macu 
First-class draftsman and designer, broad 
experience, best references, wants position. 


Box 460, AMERICAN MACHINIS1 
Draftsman, technical, 
drawing-room experience 
experience, wants position. 
Experienced mechanical 


educated, 3 
and 3 years’ 
Box 459, 
engineer 


years’ 
shop 


Am. M 


desires 


manufacturer’s agency requiring branch of- 
fice; specialty, power plant equipment Box 
412, AMBRICAN MACHINIST. 


Position of responsibility, by thorough me- 
chanic ; good systematic and executive ability, 
inventive, energetic, successful manager of 


AMERICAN MACHINIST 


Situation an experienced ma 
chine shop and toolroom foreman, being de 
sirous of making a change; am at present 
foreman of a shop employing 60 men: New 
York State preferred. Box 443, Am. MAcH 
M. E., specialist in wire rope tramways in 
stallation, wishes position with responsivle 
tirm; highest references; speaks French and 
German; if desired, would benetit the firm 
with patent pending he owns. Box 455, A. M 


wanted by 


OHIO. 
Draftsman—Experienced, neat, rapid 
good letterer. Box 1063, Mechanicsburg, 
Experienced case-hardener, steady, 
man, wants position. Box 462, AMER 


and 

0 
sober 

MacH 


PENNSYLVANIA. 
Manager and superintendent open 
gagement; extensive experience in_ office, 
drafting office, shop, pattern shop, foundry 
and traveling, selling machine tools, general, 
special and heavy machinery; thorough me- 
chanic ; expert designer and draftsman 
448, AMERICAN MACHINIST. 


Help Wanted. 


for en 


Box | 


Classification indicates present address of 
advertiser, nothing else. 

CANADA. 

Wanted—A first-class blacksmith Apply 


Ross Rifle Co., Quebec, Canada. 
CONNECTICUT. 

Wanted—tTwo or three experienced toolmak 
ers on gun work. The W. H. Davenport Fire 
Arms Co., Norwich, Conn. 

ILLINOIS. 

Wanted—An expert designer, familiar with 
sheet metal die work and tools for producing 
interchangeable parts on small machinery: 
give experience in full, references and wages. 
Box 441, AMERICAN MACHINIST 


MASSACHUSETTS 


Wanted—An expert toolmaker on gear cut 
ter work, also one man lor spiral gear cut- 
ting. Boston Gear Works, Boston, Mass 

Wanted—Experienced man on Gould &«& 


Eberhardt cutters; state age, experience. 


references, wages, etc. Box 435, Am. Macu 
NEW YORK 
Wanted—A few first-class toolmakers, a 


customed to small interchangeable work : 
manent employment for the right men 
ington Arms Company, Ilion, N. Y 

Cost clerk; one with shop experience on 
metal-working machinery only; none others 
need apply; state age, reference and salary. 
Cc. C., Box 456, AMERICAN MACHINIST. 

Wanted—Experienced man to superintend 
manufacturing pneumatic hammers and drills 
in shop employing 100 hands at present ; good 
position for right party Address Box 398, 
AMERICAN MACHINIST. 

Wanted—lFor a permanent position 2 
Al machinists for the manufacture of small, 
accurate automatic machines; only men com- 
petent to hold a permanent position will be 


per 
Rem 


or 38 





May 5, 


1904. 


to class of -work, age, wages, et: Go. & & 
Co., care AMERICAN MACHINIST 

Wanted—Experienced superintendent on 
light interchangeable work; must be up to 
date on modern shop methods; shop equipped 
with latest machine tools and running about 
100 hands at present; full particulars as to 
past experience expected with application: 
good position. Address Box 399, Am. Macn 

Wanted—Two good mechanical draftsmen, 
familiar with designing and detailing gaso 
line engines for automobiles: must under 
stand theory and proper application of ex 
plosive mixtures, also proper action of inlet 
and outlet valves, and have practical know! 
edge of igniter and carbureter and general 
knowledge of chassis and body. Address Box 
454, AMERICAN MACHINIST 


A practical manufacturing machinist and 
toolmaker, to take an active interest in an 


old-established hardware manufacturing busi 
ness; must have from $1,000 to $5,000 to in 
vest ;: the object is not capital, but brains and 
management are wanted to turn out the work 
quickly, satisfactorily and at the least cost ; 
location, New York city; references required 
and furnished. Box 452, AmMpR. MACHINIST 
OHIO. 

General foreman for shop manufacturing 
gas and gasoline engines employing 150 men ; 
location. central Ohio; give references. Ad 
dress “General,” care AMER. MACHINIST 


PENNSYLVANIA. 


Wanted—Experienced operator on 18-inch 





Gisholt lathe: give age, experience, etc. Wil 
son Laundry Mach’y Co., Columbia, Pa 

Wanted—A first-class draftsman and de 
signer on machine tools and general machine 
work: give outline of experience and state 
the lowest salary required to start Che 
Greer-Clarkson Co., Manheim, Pa 

First-class toolmakers and machinists 
wanted at once: we are located in a small 


town where living is cheap and where every 


advantage can be secured at low cost; steady 
employment guaranteed to good men; reply, 
giving outline of experience. The Greer 


Clarkson Co., Manheim, Pa. 
The Monotype Company maintains a school 
to train young men to meet the constantly in 


creasing demand for operators of its type 
casting and composing machine. These oper 
ators have done so well that it receives more 


applications for places than can be filled. In 
making selections these qual.iaeations carry 
weight : common sense, type foundry ex 
perience, printing office experience, automatic 
machinery experience Full particulars wil! 
be furnished to inquirers who furnish th¢ 
same information about themselves. The 
Lanston Monotype Machine Co., 1231 Callow 
hill Philadelphia, Pa. 
WISCONSIN 

Wanted—One or two machinists capable ot 
acting as sub-foremen in work manufacturing 
medium and heavy machinery, in Middle West 

B. C., care AMERICAN MACHINIST 

Machinists—-A firm in Wisconsin 


most 


St., 


has room 


for a few first-class machinists on vise work 
erecting floor or machine tools: steady work 
to men proving satisfactory; write, giving 


experience in full and other particulars. ‘*Wis 
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atent system 

wR 

« 

Ot kK 
i a key which reaches deeper into the shaft than the old 
style keys, and will therefore stand a much greater strain without 
danger of rolling in its seat. It may be easily applied and removed 


by unskilled labor, and is now recognized as standard by the lead 
ing machine and automobile builders. 
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The iHustration above shows 





000000000000 


a pulley or gear splined on an 
angle, making the union with 
shaft extremely secure. The 
key will rock in its seat and 
adjust itself perfectly to the 














angular spline, thus giving /}© 
a bearing thro’out its entire = 
length. With the ordinary \C 
taper gib key this is not the Z 
case, the taper key wiil bear 
at only one position unless it ((G 
is very well fitted. In the 
same manner a pulley or gear NS 
may be secured at any position (E 
on a vertical shaft without a = | 
shoulder and without collars. \« 
Full details of the system are © 
sent to those evincing a desire = 
to know more about it. (©) 
(© 
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What one user says: 
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You may b ! st 
conga teatro [he Whitney Mfg. Co., 
ee ree sini Harttord,Conn., 
eave ratamermamn “UT, SA, © 
sie OUR SPECIALTIES. —Kevs and Cutters forthe W be a eos ee (A 
THE KING MACHINE TOOL « Hand (feed) Milling Machine, 20-Lneh Water 1 Carine High+Grade Dri / 
Chains. Presto Chucks, Collets, and Friction Tapping Devies etnmntic ie 


ing Machines for long ! 
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Abrasive Materials 
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Nort hampton Emery Wheel 


zeedas, S1ASS 

Norton Emery Wheel Co., 
ter, Mass 

Vitrified 
Mass 


Ball Bearings 


ee Roller Bearings 


Balls, Steel 
Mfg. Co, Cleveland, 


Federal 
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Wyck Machine 
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Bars, Boring 

Seaman & Smith Co., Provi., R. I 

Cleveland Twist Drill Co., Cleve 
land, O 

Elmes Eng. Wks., Chas. F., Chi 
eago, Ill 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, N: J 

Harris Oil Co., A. W., Prov., R. I. 

Practical Mfg. Co., Richmond, Ind 





Belt Lacing Machine 
Diamond Drill & Mach. Co., Birds- 


Shultz Belting Co., 
Barnes Mfg. Co., Chi- 
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BROWN & SHARPE MFG. Co., 
PROVIDENCE, R. I., U.S.A. 








7 ‘Machinists’. 


Stamped 


| «B, & S. Mfg. Co.” 
Give 


Satisfaction. 




























BECAUSE— 


They are designed by prac- 
tical mechanics to meet the 
requirements of the work 

for which they are intend- 









All the leading hardware 
+ dealers carry these tools in 
= stock, and they may be ob- 
: tained without delay. 





: SMALL TOOL CATALOGUE 


















» Tools 


No. 


een 
enone 





of workman- 


They are made in more 
than 4,000 varieties but 
only 4% quality. 








Ask your dealer about the 


New Tool 


Makers’ Clamps 


that have recently been added to this line. 


Descriptive circular upon application. 


Quality : 


q ship and ¢ 
Vn is of # 
the best. se 


105 SHOWS THE FULL LINE, 
AND IS MAILED TO ANY ADDRESS. 
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Belting, Web 


Gilmer & Co., L. H., Vhila., Pa 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del 

Niles-Bement-Pond Co... New Yor 

Perkins Mach. to So. Boston, 
Mass 

Wickes Bros., New York 

Bending Machines, Hy- 
draulic 

Niles-Bement-Vond Co., New York 

Watson-Stillman Co., New York 


Bending Machines, Power 


Ajax Mfg. Co., Cleveland, © 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, L'a 

Niles-Bement-Pond Co., New York 

Bending Tools, Hand 

Estep & Dolan, Sandwich, Ill 

Wallace Supply Co., Chicago, Il 

Blecks and Tackles 

See Tloists, land 

Blowers 

American slowel Co., Detroit, 

ich 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N : y 

Ilartford Blower Co., Hartford, 
Conn , 

Niles-Bement-Pond Co., New York 

Sturtevant Co, Bb. F Isoston, 
Mass 

Blue Print Machines 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts- 
burg, Wa : 

Williams, Brown & Earle, Phila 
delphia, Pa 

Blue Print Wringers 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts 
burg, Pa : 

Williams, Brown & Earle, Phila 
delphia, Pa 

Boilers 

Struthers-Wells Co., Warren, Va 

Wickes Bros., New York 


Bolt and Nut Machinery 


Acme Mehry. Co., Cleveland, O. 

Ajax Mfg. Co., Cleveland, 0. 

Detrick & Hlarvey Mach. Co., Bal- 
timore, Md 

Howard Iron Wks., Buffalo, N. Y. 


Lang & Co., G. R., Cincinnati, O. 


Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve 
land, © 

Standard Engineering Co., EIl- 
wood City, Pa 

Webster & Perks Tool Co., Spring 
tield, O 

Wiley & Russell Mfg. Co., Green- 
field, Mass 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn 

Williams ‘lool Co., Erie, Pa. 


Bone tor Case-Hardening 

Rogers & Hubbard Co., Middle 
town, Conn. 

Books, Mechanical 

Audel & Co., Theo., New York. 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. ; 

Derry-Collard Co., New York. 

Henley Pub. Co., The Norman 
W., New York. : 

Van Nostrand Co., D., New York. 


Wiley & Sons, John, New York. 

Boring and Drilling Ma- 
chines, Horizontal 

B. F., Rockford, 

W. F. & John, 


Ill. 
Rock 


sSurnes Co., 
Barnes Co., 

ford, Ill. 
Beaman & Smith 
Betts Mach. Co., 
tinsse Mach. Co., 


Co., Provi., R. I. 
Wilmington, Del. 
Newark, N. J. 


Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Phos. H., Vhila., Pa. 

Detrick & Harvey Mach. Co., Bal- 


timore, Md. 
Fesdick Mach. Tool Co., Cin., O. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. ‘Teel C Cleve., O 
McCabe, J. J., New York. 
Meadville Vise Co., Meadville, Pa. 
Newton Mach. Tool Wks., Phila 

delphia, Pa. 


Niles-Bement-vond Co., New York. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 
Prentiss Tool & Supply Co., New 


York. 
Warner & Swasey Co., 
Ohio. 


Cleveland, 


| 





Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
faush Mach. ‘Tool Co., Spring 
field, Mass 

Bertram & Sons Co., Ltd., John 


Dundas, Ont., Canada 
Letts Mach. Co., Wilmington, Del 
Bickford & Co., t1., Lakeport, 


i. 
Bullard Mach. ‘Tool Co., Bridge 


port, (‘onn 

Colburn Mech. Tool Co., Franklin, 
a 

Hill, Clarke & Co., Boston, Mass 

hing Mach. Tool Co., Cinein., O 

Niles-Bement-Pond Co., New York 

Poole Co., J. Morton, Wilmington, 
Le! 

Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., Cleveland, 
Ohio. 

Boxes, Tote 

Lyon Metallic Mfg. Co., Chicago, 
Il) 

Brazing 

Standard Brazing Co., soston, 
Mass. 

Bulldozers 

Ajax Mfg. Co., Cleveland, O 

Cabinets, Oil 

sjowser Co., S. F., Fort Wayne, 


Ind 
Carbon Paper 
Ilano & Co., Philip, New York. 
Carborundum 


See Grinding Wheels. 


Case-Hardening 


Rogers & Ilubbard Co., 
town, Conn 


Middle 


Brass and Bronze 
Springfield, O. 
Smelting 


Castings, 

Nolte Brass Co., 

Phosphor Bronze 
Philadelphia, Pa 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iren 


Farrel Fdry. & Mach. Co., An 
sonia, Conn 

Castings, Motor 

Harrison, H. hk., St. Paul, Minn 

Steffey Mfg. Co., Phila., Pa 

Castings, Steel 

Cooper Wigand Cooke Co... New 
York. 

Diamond Drill & Mach. Co., Birds 
oro, Pa. 

Farrel Fdry & Mach. Co., An 
sonia, Conn 

West End Mfg. Co., New York 

Centering Machines 

Kempsmith Mfg. Co., Milwaukee, 


Is. 


Phoenix Mfg. Co., Hartford, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 
Whiton Machine Co., D. E., New 


London, Conn 


Centers, Planer 
lay & Scott, Dexter, Me. 


New tsaven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Reed Co... F. k., Worcester, 


Driving 
Works, Boston, Mass 


Chains, 
Boston Gear 


Bridgeport Chain Co., Bridgeport, 


Conn. 
Federal 
Jeffrey 

Ohio. 
Link Belt 
Morse Chain 

NY 


Cleveland, O. 
The, 


Phila., 


Mfg. Co., 
Mfg. Co., 
Iengr. Co., Pa. 
Ce.. 


Oneida Community, Kenwood, 
m. 3. 
Whitney Mfg. Co., Hartford, Ct 


Chucking Machines 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Cleveland Automatic 
Cleveland, O. 
Blond Mach 
Cincinnati, O. 
Potter & Johnsten 
Pawtucket, R. I 

Reed Co., F. E., 


Le Tool Co., R. 


Mach. 


Worcester, Mass 


Warner & Swasey Co., Cleveland, 


Ohio. 


Co., 


Mass. 


Columbus, 


Trumansburg, 


Mach. Co., 
= 


Co., 





Chucks, Drill 


Almond, T. R., Brooklyn, N. Y 


Brown & Co., R. H., New Haven, 
Conn 

Cleveland Twist Drill Co., Cleve- 
land, O 

Cushman Chuck Co., Hartford, Ct 

Detroit Twist Drill Co., Detroit, | 
Mich. 

Goodell-Pratt Co., Greentield, 
Mass. 

Horton & Son Co., The E., Wind 
sor Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Ledford, Mass 


Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 

frump Bros. Mach. Co., Wilming 
ton, Del 

Whitney Mfg. Co., Hartford, Ct 

Whiton Mach. Co dD. E New 
London, Conn 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct 


tioggson & Pettis Mfg. Co., New 
Haven, Conn 

Horton & Son Co., The E., Wind 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York 


Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., 

Whiton Mach. Co., 


London, Conn. 


Oneida, N. Y. 
D. E., New 


Chucks, Magnetic 
Walker & Co. O. S., 


Mass. 


Worcester, 


Chucks, Planer 


Niles-Bement-Pond Co., New York 


Chucks, Split 


Faneuil Watch Tool Co., Boston, 
Mass 

Hardinge Bros., Chicago, II] 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
eago, Ill. 

Carlyle Johnson Mach. Co., Hart- 
ford, Conn 

Cresson Co., Geo. V., Phila., Pa. 


Faneuil Watch Tool Co., Boston, 


ass 


Niles-Bement-Vond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York 

Smith, F. L., Franklin Falls, N. H. 

Clutches, Magnetic and 


Kleetrical 

Electric Controller & Supply Co., 
Cleveland, © 

Compound, Boiler 

Harris Oil Co., A. W., Provi., R. 1 


Compound, Pipe Joint 


Dixen Crucible Co., Jos. Jersey 
City, N. J 
Compressors, Air 


Blaisdell Machinery Co., Bradford, 


a. 
Blanchard 


Mach. Co., Boston, 

MASS. 

Christensen, N. A., Milwaukee, 
Wis 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. : 

General Pneumatic Tool Co., Men- 
tour Falls, N. Y 


Herron & Bury: Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant Drill Co., New 
York. 
Rand Drill Co., New York. 


Connecting Rods and Straps 


Standard Connecting Rod _ Co., 
Beaver Falls, Pa. 
Controllers and Starters, 


Electric Motor 


wlectric Controller & Supply Co., 
Cleveland, O. 


General Electric Co., New York. 
Coping Machines 
Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 
Correspondence Schools 


See Schools, Correspondence. 


Counterbores 


Slocomb Co., J. T., Provi., RB. I. 


| General Pneumatic 
Y 





Countershafts 
suilders’ Iron Fdry., Provi., R. 1. 
National Machine Tool Co., Cin- 


cinnati, O 

Power & Speed Controller Co., 
tSoston, Mass 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Counting and Printing 
Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Caldwell & Son Co., H.-W., Chi- 
cago, Ill 

Cresson Co., Geo. V., Philadel., Pa 

Davis Mach. Co., W. P., Reches- 
ter, N. \ 


Niles-Bement-Pond Co., New York 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stuart, R. J.. New Hamburg, N. ¥ 

Vandegritt Coupling Co., Evans 
ville, Ind 


Cranes 


Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg, Engineering Co., 


Chambersburg, Pa 

Cleveland Crane & Car Co., Wick- 
liffe, © 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 


Tool Co., Mon- 
tour Falls, 
Lane Mfg. 
Maris Bros., 
Niles-Bement-!’ond 
Northern Engineering 
troit, Mich. 
Obermayer Co., S., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 
kee, Wi 
Sellers & 


Co., Montpelier, Vt. 
Philadelphia, Pa. 
Co., New York. 
Works, De- 


is. 
Co., Wm., Philadel., Pa. 
Crank Pin Turning Machine 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 
Crank Shafts 
Standard Connecting 
Beaver Falls, Pa. 


Rod Co., 


Crucibles 


Dixon Crucible vo., Jos., Jersey 
City, N. J. 

Obermayer Co., S., Cincinnati, O. 

Cupolas and Ladles, Foun- 


dry 
Byram & Co., 
Northern Engr. 
Mich. 


Detroit, Mich. 
Works, Detroit, 


Obermayer Ce., S., Cincinnati, O. 

Paxson Co., J. W., Philadel., Da 

Stevens, 1 L., Wetroit, Mich 

Cut Meters 

Warner Instrument Co., Beloit, 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cleveland Twist Drill Co., Cleve- 
land, 0. 


ktna Mfg. Co., New York. 
Gay & Ward, Inc., Athol, Mass. 
Ingersoll Mach. Co., Rock- 


Milling 
ford, III. 
Morse Twist Drill & Mach. Ce., 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Rogers, 
Drill 
nN. 2. 
Standard Tool Co., 
Whitney Mfg. Co., 


Cutting-off Machines 


Hartford, 


John M., Boat, 
Works, Gloucester 


Gage «& 
City, 
Cleveland, ©. 
Hartford, Ct 


Bignall & Keeler Mfg. Co., kd 
wardsville, Il. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Davis Mach. Co., W. P., Reches- 
tor, . X. 

Dwight Slate Mach. Co., Hart 
ford, Conn. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila 
delphia, Va 


Pratt & Whitney Co., Hartford, 
Conn 


Catting-off Tools 

Armstrong Bros. Teol 
eago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 


Co., Chi- 
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No. 1 Universal Landis Grinder. 











ERE’S the No. 1 
Universal Landis 
Grinding Ma- 

chine and some speci- 


se 


mens of its “doings.” 
You can’t find a better 
machine for machine 
room and tool shop serv- 
ice—and it’s a good one 
for making all small 
parts from 3-16 to 1% 


in. in diameter and from 

















Like all 


Landis Grinders 


it is built on up-tc-the-minute lines, with ample provision for 

water and every modern improvement that’s really practical— 

all surfaces and bearings protected against grit and water. 
Substantially made—to resist vibration and wear and tear. 


If you want really rapid, accurate and economical work— 


you want a Landis 


comparisons and tests prove it true. 
Don't you want our Catalog? 


Landis Tool 
Company, 


Waynesboro, Pa., 
U. S. A. 


AGENTS Walter H. Foster Co., New York, 
Boston, Cleveland and Pittsburg. C. W. 
Burton, Griffiths & Co., London. Schuch- 
ardt & Schutte, Berlin, Cologne, Vienna, 
Brussels, Stockholm, St. Petersburg, Liege, 
Milano, Paris and Bilbao. A. R. Williams 
Machinery Co., Toronto Williams & Wil- 
son, Montreal, Can 


1 to 8 in. long. 


Grinder—that’s the “same old song,” but 





























Specimens of work ground on No. 1 Universal Landis Grinder, 
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Continued 


Tool 


Cutting-off Tools 
Fairbanks Machine 
Springfield, O. 


Co., 


C,oodell Mfg. oe. Greenfield, 
Mass. 

©. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Mfg. Co., Springfield, O. 

Dinmond Tools 


Thos. L., New York. 
Diamond Co., New York. 


.-ickinson, 
Steel Set 
Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 


Consolidated Press & ‘Tool Co., 
Chicago, Ill. 
Delivouk & George, Chicago, Ill. 
Gem Mfg. Co., Pittsburg, Pa. 
Globe Mach. & Stamping Co., 
Cleveland, O. ; 
Mfg. Co., Brooklyn, 


Hay-Budden 
= 


Perkins Mach. Co., So Boston, 
Mass 

Dies, Threading, Opening 

Errington, F. A., New York. 


Geometric Drill Co., New Haven, 
Conn. 

Ideal Opening Die Co., New York. 

Jones & Lamson Mech. Co., Spring- 
field, Vt. 

Modern Tool Co., 

Pratt & Whitney 
Conn. 

Dowel Pins 

Beskin Mfg. Co., Canton, O. 

Obermayer Co., 8S., Cincinnati, O. 

Winkley Co., Hartford, Conn. 


Drafting Machines 


Universal Drafting Mach 
Cleveland, O. 


Pa. 
Hlartford, 


Erie, 
Co.. 


Co., 


Drawing Boards and Tables 


Fritz & Goedel Mfg. Co., Grand 
Rapids, Mich. 
Keuffel & Esser Co., New York. 


Rich, J. 


Drawing Instruments 


& G., Philadelphia, Pa. 


Aiteneder & Sons, Theo., Phila- 
delphia, Pa. 

Keuffel & Esser Co., New York. 

Drilling stachines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Sloan & Chace Mfg. Co., 
N. J 


Newark, 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Bickford Drill & ‘Tool Co., Cin- 
cinnati, O. 
Boynton & 
Mass. 


Plummer, Worcester, 


Dallett Co., Thos. H., Vhila., Pa. 

Niles-Bement-Pond Co., New York. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, 0. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. EF. & John, Rock 
ford, Ill. 

taush Mach. Tool Co., Springfield, 
Mass. 


Tool 


Isickford Drill & 
nati, O. 


Co., Cincin 


Dallett Co., Thos. H., Vhila., Pa. 
Fenn-Sadler Mach. Co., Hartford, 
Conn. 


Flather Planer Co., Mark, Nashua, 
N 


Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Hlardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New 
Marshall & Iluschart 
Chicago, III. 
Newton Machine 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
l’rentiss Tool & Supply Co., New 
York. 


Drilling 
matic 
Cleveland 
land, O 
Ingersoll-Sergeant 
York. 
Niles-Bement-Pond 
Phila. Pneumatic 
delphia, Pa. 
Rand Drill Co., New York. 


York. 
Mehry. Co., 


Tool Works, 


Machines, Pneu- 


Pneu. Tool Co., Cleve- 


Drill Co., 


Co., New York. 
Tool Co., Phila- 


New | 


AMERICAN 


Drilling Machines, Portable 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., thos. H., Phila., Pa. 


liisey-Wolf Mch. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Radial 
American Too! Wks. Co., Cin., O. 
Baush Mech. Tool Co., Springfield, 
Mass. 
Bickford Drill & Tool Co., 
cinnati, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
Mueller Mach. 
Niles-Bement-Pond 
Prentiss Tool & Supply Co., 
York. 
Vandyck Co., J. R., New York 
Drilling Machines, Upright 
Tool Wks. Co., Cin., O. 
Toledo, O 


Cin- 


Mass. 


Tool Co.,. Lim. WO. 
Co., New York. 
New 


American 
Baker Bros., 


Barnes Co., B. F.. Rockford, Il. 

tarnes Co., W. lk. & John, Rock 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 
Mass. 

Boynton & Plummer, Worcester, 
Mass. 


Cincinnati Mach. Tool Co., Cin., O. 

Dallett Co., Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. ¥. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Fosdick Mach. 
nati, O. 

Gould & Eberhardt, 


Tool Co., Cincin 


Newark, N. J. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


Hoefer Mfg. Co., Freeport, Ill 

Knecht Bros. Co., Cincinnati, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mechry. Co., 
Chicago, 

Mechanics Mech. Co., Rockford, 
Ill. 

Niles-bement-Pond Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Sibley & Ware, South Bend, Ind 

Sloan & Chace Mfg. Co., Newark, 
no 


New 


Vandyck Co., J. K., 
Washburn Shops, 


New York. 
Worcester, 


Mass. 
Whitney Mfg Lo., Hartford, 
Conn. 


Drilling Machines, Turret 

Niles-Bement-Pond (Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Too! Works, Hart- 
ford, Conn 

Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn 

Slocomb Co., J. T.. Providence, 
= 

Drills, Hand 

Dallett Co., Thos. H., Vhila., Pa. 


Ilisey-Wolf Mach. Co., Cinein., O. 
Niles-Bement-l’ond (o., New York. 


Drills, Rail 
Niles-Bement-Pond 
Drills, Ratchet 


('o., New York. 





Greene, Tweed & Co., New York. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dynamos 

Bullock Elec. Mfg. Co., Cincin., O. 

Cc & C Electric Co., New York. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler 4 Ampere, 

Emerson Electric Mfg. Co., St. 
Louis, Mo. 

{ General Electric Co., New- York. 


Mass. 
| Jantz & Leist tilec. Co., Cin., O. 
Keystone Electric Co., Erie, Pa. 
Northern Elec. Mfg. Co., Madison, 
Wis. 
| Robbins & Myers Co., Springfield, 
| Ohio. 
; Roth Bros. & Co, 


Holtzer-Cabot Elec Co., Brookline, 


Chicago, Ill. 
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Dynamos —Continued 

Sprague Elec. Co., New York 

Triumph Elec. Co., Cincin., O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mtg. Co., 
Pittsburg, Pa 

Electrical Supplies 

Bullock Elec. Mfg. Co., Cincin., O. 

Commercial Electric Co., Indian- 
apolis, Ind. ; 

Emerson Elec. Mfg. Co., St. Louis, 
Mo. 

General Elec. Co., New York. 

Keystone Electric Co., Erie, Pa. 

Roth Bros. & Co., Chicago, Ill. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 

vwestinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 

Hisey-Wolf Mach. Co., Cincin., O. 


Elevators 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 


Howard Iron Wks., Buffalo, N. Y. 
Morse, Williams & Co., Phila., Pa. 


Wheel Dresser 
Mfg. Co., Ur 


iIkmery 
Desmond-Stephan 

bana, O. 
Standard Tool Co., 
Wheels 
See Grinding Wheels. 


Cleveland, O 


Emery 


Enclosures, Tool-room 


Merritt & Co., Philadelphia, Pa. 
Engineer, Consulting and 
Mechanical 

Hollingsworth, Saml., Plainfield, 


N. J. 
McGeorge & Sons, Cleveland, O 
Automobile 
Engine 


Engines, 
Olds Gasoline 
Lansing, Mich 


Works, 


and Gasoline 
Motor Co., New- 


Engines, Gas 
Backus Water 
ark, N. J. 
ias Eng. Co., Springfield, O. 





Mietz, August, New York. 

New Era Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., Lun- 
sing, Mich. 

Regal Gasoline Eng. Co., Cold 
water, Mich. 

Struthers-Wells Co., Warren, Pa 


Engines, Oil 


Mietz, August, New York 


Steam 
Blower Co., 


Engines, 
American 
Mich 
Buffalo Forge Co., Buffalo, 
Frick Co., Waynesboro, Pa 
Rand Drill Co., New York. 
Struthers-Wells Co., Warren, 


Detroit, 


N. X 


Sturtevant Co., B. Boston, 
Mass 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 


Vis. 
Exhaust Heads 
Burt Mfg Akron, O 
Exhibition, Machinery 
Philadelphia Bourse, Phila., 


> 


Pa. 


Fans, Exhaust 

American Blower Co., Detroit, 
Mich. 

Sturtevant Co. B. F Boston, 
Mass. 


Fans, Electric 
Emerson’ Electric 
Louis, Mo. 
General Electric Co., New 
Northern Elec. Mfg. Co., 


Vis 


Mfg. Co., St. 


York 
Madison, 


Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa 

Etna Mfg. Co., New York 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., R. IL. 

Filing Machines 

Cochrane-Bly Mach. Works, Ro- 
chester, N. Y. 

Kinsey-Burt Co., New York 





Fillers, Oil Can 

The Winkley Co., Hartford, Conn 
Fillets, Leather and Wood 
Beskin Mfg. Co., Canton, O 
Canton Fillet Co., Canton, O 


Filters, Oil 


Burt Mfg. Co., Akron, O 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 


Stow Mfg. Co., Binghamton, N. Y 


Forges 
Boynton « 
Mass. 


Buffalo Forge Co., Buttalo, N. Y. 


Plummer, Worcester 


Ingersoll-Sergeant Drill Co., New 
York. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 


Sturtevant Co., B. F., soston 


Mass. 
Forgings, Drop 
Billings & Spencer Co., 


Conn. 
Clapp Mfg. Co., E. D., 
my 


Hartford 
Auburn 


Lang & Co., G. R., Cincinnati, O. 

Williams & Co., J. H., Brooklyn 
N.. ¥. 

Wyman & 
Mass 


Gordon, Worcester 
Forgings, Hydraulic 


Wyman & Worcester 
ass 


Gordon. 


Forgings, Steel 
Hay-Budden Mfg. Co., Brooklyn 
nN. %. 

Heppenstall Forge & Knife Co. 
Pittsburg, Pa. 
Wyman & Gordon, 

Mass 


Worcester 


Foundry Furnishings 
Byram & Co., Detroit, Mich. 
Gem Mfg. Co., Pittsburg, Pa. 
Obermayer Co., 8S., Cincinnati, O 


Paxson Co., J. W., Philadel., Pa. 

Smith Fdry. Supply Co., J. D 
Cleveland, O. 

Stevens, F. B., Detroit, Mich 


Furnaces, Coal and Oil 

Obermayer Co., S., Cincinnati, O 

Rockwell Engineering Co., Jersey 
City, N. J 

Furnaces, Gas 

Am. Furnace Co., 

Chicago Flexible Shaft 
cago, Ill 

Rockwell 
City, N 

Westmacott Co., J. M., 
dence, R. I. 


Furniture, Machine Shop 


N. ¥ 


Co., 


Gas City 


Chi 
Ixngineering Co., Jersey 
J. 


Provi 


New Britain Mach. Co., New Brit 
ain, Conn 

Gages, Recording 

Bristol Co., Waterbury, C‘onn 


Gages, Standard 
Brown & Sharpe Mfg. Co., 
I 


dence, ‘ 


Provi 


Pratt & Whitney Co., Hartford. 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 

Sawyer Tool Mfg. Co., Fitchburg. 
Mass 


Slocomb Co., J. T., Prov., R. 1. 


Starrett Co., L. S., Athol, Mass 

Gages, Steam 

Crosby Steam Gage & Valve Co 
Boston, Mass 


Gear Cutting Machinery 
Adams Co., Dubuque, Iowa. 
Becker-tsrainard Milling 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Bultman & Co., F. H., 
Ohio 
Clough, R. M., 
Dwight Slate 
ford, Conn. 
Fellows Gear Shaper Co., Spring 
field, Vt. 


Mach 


Cleveland 


Conn. 
Co., Hart 


Tolland, 
Machine 


Ganschow, Wm., Chicago, Ill. 
Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J 
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Machining Cone Pulleys. he casting 1s then rough turned, € 1s ed while the pulle 
BY C. F. PEASE. moving all scale wit 








The methods used in machining con steel tool held in the tool-post in the usua ( the pindle of the driving 
pu leys at the works of the Lodge « S] | manner, the di ~meters de sired being s¢ VI | gy 5, the outer ¢ 1 being 
ley Machine Tool Company differ in many ‘ured instantly for single cut by é ' gulation t <. This 
respects from the routine usually followed, <izing gage attached to the tailstock spit . neg . 

. 

















CHUCK FOR ROUGH TURNING, FIG. 2 BORING HEAI AND CH 









































and have been adopted as giving the best dle, as shown in Fig. 6 \ feed as coarse to 1 e back-gear arms of e heat 
results as to quality and cost, the first as the work will stand 1s used, usually stock are long eccentric bearings, having 
onsideration being a true running pulley about 3-32 per revolutio1 rins extending up sufficiently to permit of 
T he cone shell « isting is first chucked Che cone shell is then held in a sprn g being connecte hy sho. ldered rod and 
by the large end in a special chuck for that huck by one of the outside diamets ( e larg ick gear \ spiined shaft 
shown Fig. 2 The smallest diamet fitted t nd driven by the back gea 
L is bored to size by a boring bar held eeve | es through these bearings and 
the turret and supported by a sleeve rorward ! ( 1 ti irry the pinior 
he nose of the spindle, after which it lriving direct the face-p | 
reamed for the fit of the cone pinion. The ins fre the nose of the spindl \ 
° other inside diameters are finished to é ding pinion on the back-ge eCeve 
v a multiple tool boring head which is engage w the face gear when desires 
supported by a freely revolving sleeve on llows of driving the spindle, should ox 
the outer end fitting the hole first bored n require 
This boring head h high-speed-stec Pow t feed ge take 
— wane 
j. SPECTAL REAMI 
ol adjusted to « shoulder dd g end of the splined 
eter of the inside of the cor shi ft a ferre Phe ud it 
tinishes the entire inside TI arge rac pl te fit 1 the driving ] le t the 
diameter at the outer end is then vivel rie pul pr \ ion | ving been made t 
finishing ¢ for the size of the spider positions of the 
e force t re \ ng ' , ] ] r or ep ] 
ead mounted n another cle ! t e| ( The plug mandrel fit 
‘ ‘ f the pit 1] 
\ fte t ( 1 pide ] tationary when the 
forced +; ic nd ecured ¢ ‘ the face-plate The ytite 
3. REAMING STAND ey 1s mped in the re g stand ndrel is rigidly held |! 
vn in Fig. 2 d the bore f | ] i rack pinion a1 
pose is ustrates 1 Fig i his ir vy reamed th the double ad for t quickly out of the w 
ick holds the shell both by the inside ble reamer illustrated in Fig. 4, each hol n order to change pulleys 
nd outside, so as to insure a powerful being tested by standard plugs t nsure The f{ hing re taken with a s« 
drive without danger of springing t ast iccuracv in sizeé f gang te da crowning attachmer 
ng when gripping it in the chucl The final turning of all diameters of the ustrated in Fig. 6, which is shown set 








up to finish a countershaft cone Phe 
entire lot of cones are finished on the 
four larger steps first and then returned 


to the mandrel a second time to finish the 


small step and flange with a single tool 


This permits- of finishing an entire lot 


with a single setting of the gang tools 


The tinal finishing is then a polishing 
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Explosions in Air Compressors.* 

This was a subject of discussion recent 
ly by the American Institute of Mining 
Engineers, and it has also been the subjec 
of investigation Germany, owing to the 
two explosions 
It is evident from the reports 
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hand at a period when the writer had his 
attention drawn to the occurrence of sev 


eral (five to personal knowledge) ex 


plosions on the Witwatersrand gold fields 


ind these having occurred with high-class 
two-stage compressors it seemed as if 
some further investigation of the subject 


would be profitable 











FIG. 5 DRIVING HEAD FOR FINISH Tl 


yom teature, illustrated in Fig. 7, which 
shows how the pulley is swung up against 
canvas polishing wheel, coated with No 
45 emery, and allowed to slowly revolve 
while all the tool marks are removed. It 
s; then put on the revolving mandrel, 
shown in Fig. 8, where with No. 3 emery 




















FIG. 7 BUFFING MACHINE 


} 


cloth used dry, then No. 1% with oil, and 
lastly, No. o emery cloth and oil, the final 


finish is secured 





In Germany about 35,000 tons of tin 
scrap per year are treated electrically, 
vielding 2 to 2.5 per cent. (about 800 tons ) 
of merchantable tin 





tributing causes, such as dirt and the 
that the explosions were mostly due to ex 
cessive heat generated, the compressors in 


each case being single stage, and the opin 








AND CROWNING ATTACHMENT FOR FINISH TURNING 


The following is a brief description of 


the conditions under which explosions 
have occurred here: In one case there at 
two compressors working side by side, a 
horizontal twin tandem compound steam 


and two-stage air (Walker), having 13 


inch and 26-inch diameter (two each 

















expressed that 


mpound or two-stage 


POLISHING 

steam cylinders and 24-1m ind 38-inch 
diameter air cylinders, all 48-inch stroke 
speed 25 revolutions per minute; and a 
herizental cross-compound = steam and 
two-stage air (Riedler), having 20-inch 


ind 34-inch diameter steam cylinders and 
20-inch and 33-inch diameter air cylinders 


ll 48-inch stroke, speed 68 revolutions 
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per minute. Each compressor is jacketed 
and has intercooler, and delivers air to a 
common receiver. At 5.50 P. M. on Sat- 
urday, September 26, 1903, while both 
compressors were running full, the driver 
saw a flame burst from the high-pressure 
air-delivery pipe connecting the heads on 
the Riedler; this was followed by dense 
smoke. Both engines stopped as 
quickly as possible, and on examination it 
was found that the T-branch leading away 
from the cylinder cracked right 
around, practically broken off. The pack- 
ing was blown out of the joints, and gen- 
eral signs of burning were visible. A lot 
of deposit was found in the valve cham- 
bers, and was cleared away. No smoke 
was reported as being delivered to the 
drills in the mine. This may be accounted 
for by the fact that on starting up again 
after repairs it was found that a valve on 
the air main to the shaft was choked with 
the same deposit. Temperatures of the 
air, etc., at the time are not available, but 
immediately on resuming running, and 
when under the same conditions, a tem- 
perature of 325 degrees was found in the 
high-pressure delivery, with air pressure 
of 75 pounds. The cooling water is not 
obtainable under 118 degrees Fahr. The 
usual lubrication of the cylinder up 
to the time of the explosion was a mix- 
ture of one part of valvoline oil to nine 
parts of soapy water, which was perfectly 
satisfactory, judging by the condition of 
bore of cylinder and of the valves. The 
air intake is, as usual, an opening on the 
valve chest protected by coarse wire net- 
ting. The Bristol recorder has made no 
indication of any excess of pressure at the 
moment. 

In another case there are three 
pendent compressors working together 
serving into one main leading to a re- 
ceiver from whence the supply goes to the 
shaft. The sizes of the compressors are: 
Vertical (King-Riedler), 19-inch and 30- 
inch diameter steam cylinders, 20-inch 
and 32-inch air cylinders, all 42-inch 
stroke, speed 80 revolutions per minute: 
vertical triple steam and two-stage ai! 
(Vulcan), with 14%-inch, 235¢-inch and 
35'%4-inch diameter steam cylinders, and 
18-inch, 23-inch and 23-inch diameter air 
cylinders, all 35-inch stroke; horizon- 
tal cross-compound (Ingersoll-Sergeant ) 
with 18-inch and 34-inch diameter steam 
cylinders, and 18'4-inch and _ 30-inch 
diameter air cylinders. All the air cylin- 
ders are water jacketed. The 
position of the compressors is such that 
the delivery pipes form a 
the King-Riedler and Ingersoll at either 
end of the top member, and the Vulcan 
between them, close to the branch which 
leads to the receiver just outside the en- 
gine-house. 
on the air pipe, one close to the King- 
Riedler and one close to the Vulcan, as 
well as one on the receiver outside. At I 
o’clock A. M. on November 24, while all 
three compressors were working at 


were 


was 


inde- 


relative 


T-shape, with 


There are two safety valves 


yrdin- 
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ary full speed against a gage pressure ot 
68 pounds, the driver, who was standing 
by the King-Riedler, saw tlames 
forth from both safety valves, extending 
up to the roof, this 
dense smoke, which filled the whole place 


burst 


being followed by 
A similar flame came from the safety valve 
on the receiver. He immediately 
down the engines, and no 
velopment occurred. The 
ing gage showed a sudden 
tary rise of pressure to Phi 
resulting damage that 
all paint and grease was burned off the 
outside of the pipe from the 
King-Riedler to the branch of the Vu 
can, thence along to the Phe 
outside of the receiver burned in 

similar manner, and pipe as fat 
as the collar of the shaft. All the 
packing on the valve stems of the air cyl 


slowed 
turther de 
Bristol record 
and momen 
120 pounds 
was found to be 
delivery 


receive! 
was 
the mine 


sott 


inders of the King-Riedler was burne 
out, and a charred residue was foun: 
ifterwards in the valve chambers. Smok« 
was reported as having been delivered 


the machines in the 


mine Chere were mnt 
marks and no evidence of the flame hav 
ing struck back to either the Vulcan o1 


Ingersoll compressors 
used on these 
high grade, with a 
grees Fahr. The 
three—that is, for air cylinders alone—is 
1 gallon per 24 hours 
ing the King-Riedler air cylinder is wit! 
a pump lubricator, having leads to eacli 
valve stem, etc. The coming 
on shift, opens each cock on the various 
oil leads in turn 


The oil compressol 


494 de 


used by the 


tlash point-‘of 


quantity 


The method of o1 


driver, on 


and gives two or three 
strokes of the pump, feeding probably a 
many ounces of oil at 

to serve for some hours 


a time, which has 


here are sight 
feed lubricators also fitted to the covers 
No soft soap or soapy water is ever used 
The valves are taken examined 
regularly fortnightly, and forks adjusted 


out and 

The temperatures of the air at the time 
of the explosion are not known, but from 
observations taken by the during 
several weeks immediately after, at times 
of greatest output, the maximum ob 
served was 290 degrees Fahr. in the high- 
pressure delivery, with 264 degrees Fahr 
in the low-pressure delivery, both taken 
to the The first 
Stage air, by passing through the inter- 
cooler, it cooled down to a temperature of 
between 80 and go Fahr. The 
jacket water is ample and alwavs cold, the 


writer 


close delivery valves 


degrees 


difference between the inlet and outlet be 
s| hie 


King-Riedler is entirely 


ing only just sensible to the touch 
air intake to the 
fairly 


from the engine-room, !s high up 


and ranges in temperature from 90 to 102 
degrees Fahr. 

The writer has knowledge of three other 
explosions, which took place earlier in the 
The conditions and 


experiences are very similar, and all | 


year at other mines 
lap 
pened with two-stage compressors. The 
oil used in one case was submitted to hin 


for testing, and the tlash point was tound 
z t 


7 
at 550 degrees Fahr (open tlash) 


Now, it is evident that there must be 
two factors before an explosion or flash 


ing can take place first, an explosive mix 


ture; second temperature sufficiently 
high to explode this mixture lo account 
for the formation of an explosive mixture, 
the oil used is usually the first thing 
blamed. If an ordinary lubricating mix 


ture 1s in use this may be justifiable, but 
so much depends on the conditions under 
which the compressor 1s rut 

he writer has in mind one compressor 
close at hand, in which the engineer uses 
irdinary good engine oil, in quantities not 
xceeding two drops per minute per cylin 
fer, and has never had the least trouble 
with it—the valves keep perfectly clean 
and never stick. But that compressor 1s 
1 slow-running one—about 40 revolutions 
usual speed imply large for its w rk 
works only ten hours per day, has good 
ooling water and delivers its air to the 
receiver at about 120 degrees Fahr \nr 
pressure 1s 70 pounds. The writer has not 
tested the temperatures close to the de 


evident, tron 


that 


ivery valves, but it is 


spection of the valves, there is n 


trace of decomposition of the oi] on thet 


In the case previously mentioned of a 


ompressor using a high-grade o1] witl 


Hash point of 494 degrees Fahr., and 


which the highest observed temperature 
of the air was 200 degrees Fahr., there 
would appear to be an ample margin of 
satetv unless the decompositt a) 


takes place much more readily under pres 


sure, which, if not already proved, should 


be easily demonstrated by a laboratory ex 
periment. It is always possible, of course 
for a careless driver to use an inferior 
if paraffin in the air cylin 


} 


or even a dose 
der; but it 1s possible to guard against that 


by having only the one oil accessible to 


him while on the engine. One means of a 
small proportion of foreign oil, together 
with other matter finding its way into the 
the 

uir cylinders are arranged tandem 
the the 


which, for part of its 


air cvlinder is by wav of rod 
Many 
with 


rod 


nately in each cylinder 


piston 


steam cylinder using same 


length, 1s alter 
\s usually arranged, an air compressor 
is an excellent dust trap, with its open in 
lets, door 
through which all its air comes, laden with 


frequently opposite an open 


dust, a good proportion of which will be 
probably coal dust, the boiler-house and 
-oal bunkers naturally being a ea 
possible. The coarse wire screens certain 


ly will prevent ordinary portable articles 
going into the valve chamber, but that ts 
ill It the recesses of the valve ch im 


air pipes, intercooler and re 


elve this dust will accumulate, making 
with the passing throug] i. pasty 
gummy mass, which will stick fast. In 
yne case here this mass had accun ! 
about the valve on the air main f1 
receiver, and the air could never be 
livered to the mine within about 20 
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pounds of the gage pressure at the com 
pressor, and it was not until an explosion 
occurred and the pipe system had to be 
overhauled that the reason for the con- 
stant difference in pressure was found. 
They now get air in that mine. It is prob- 
able that even a high-grade oil, mixed up 
with coal dust and foreign matter, in- 
luding metallic particles, and exposed to 
a temperature considerably below its orig- 
inal flash point, under pressure for months 
or years, will arrive at a decomposing 
point and produce an explosive gas or 
other mixture. Then, given favorable con 
ditions otherwise, a hot intake, failure of 
cooling water, etc., an explosion will 
probably occur. 

Considering now the second condition 
for starting an explosion—the tempera- 
ture attained—it has been well shown by 
some calculations made by Mr. Hill, of 
Norwalk, Conn., that leaks through the 
pistons and valves of air cylinders are 
able to produce much higher—in fact, 
dangerously higher—temperatures than 
can be calculated upon in the ordinary 
way, and in single-stage compressors well 
overlapping the flash points of many oils 
In two-stage compressors this danger is 
much reduced, but still much higher pres- 
sures than normal may be reached. The 
effect of these leaks on ultimate tempera 
ture is, naturally, the same as of a high 
temperature of the intake, or of an effi 
cient intercooler, and the starting tem- 
peratures being known, the resulting tem- 
peratures are calculable in the usual way 

It would be interesting to know whether 
the calculated temperatures of compres- 
sion are all that are reached to, or whether 
under some conditions pressures are 
reached in the cylinders higher than any 
that are expected. The usual method of 
thermometer tubes in the air pipes gives 
a sufficiently accurate reading of the tem- 
perature of the air passing through, but 
ordinary thermometers would not show 
the varying temperature conditions in the 
-ylinders. What would be required for 
that would be an extremely sensitive in- 
strument which would register every 
variation instantly, and record 

The conclusions arrived at by the 
writer as to the “causes of explosions in 
air compressors,” after examining the 
‘onditions under which those have taken 
place which have been brought to his 
notice, are that the principal cause is the 
presence of accumulated dust in the in- 
terior of the valve chambers, pipes and 
receivers. This dust absorbs the excess 
of oil, and the resulting mixture decom 
posing will give off explosive gases. 
which, on the occurrence of favorable cir 
cumstances, will be ignited, probably by 
the glowing of some of the more easily 
combustible portions of the dust. 


“ 





When it is said that heat is only the 
motion of certain molecules, and light the 
conatus recedendi which we feel, we are 
surprised.—Pascal, 1623-1662. 
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The Effect of Limestone Additions on the Product 
in Cupola Practice, According to the Research. 
es of A. Sulzer-Grossman, Winterthur—lI. 
EDITED BY F. WUST. TRANSLATED BY J. E 
JOHNSON, JR. 

The quantity of the limestone addition 
in cupola practice is frequently arbitrarily 
determined Furthermore, there are in 
most foundries no data available concern- 
ing the desirability of the application of 
limestone as a flux. The quantity of the 
limestone added varies within wide lim- 
its; it amounts often to only 10 per cent. 
of the coke used, while in other cases it 
reaches 35 per cent. of the same. If we 
consider that the limestone is for the pur- 
pose of slagging off the coke ash and form- 
ing with it a fluid slag easily removed 
from the cupola, we see at once that the 
quantity of the added limestone is depend- 
ent upon the ash contents of the coke used. 
It is of course understood that the melting 
takes place under the same conditions, and 
that the composition of the cupola lining 





Number of Test... . I 2 3 
Limestone in Ibs. percharge Oo | aa |-a4 
Limestone addition in per- 


centage of the coke... . Oo | 3.3 | 6.66 
OS a a 1.44 1.50 + | 
Peemmenese. 2... ss + 10 0.38 |0.37 
Poospeorus. ..... .|@ 48 0.51 (0.50 
Sulphur. . eden 
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tent of the material cast may easily reach 
such a hight that preventive measures are 
necessary to produce merchantable cast- 
ings. Especially at the beginning of the 
heat this objectionable condition may make 
itself very plainly felt, since the iron first 
melted trickles down through the “bed”’ 
and thereby has opportunity to absorb 
quantities of sulphur, if no precautions 
are taken to prevent. 

In limestone we have a simple means for 
reducing the absorption of sulphur to a 
minimum. Determinations of the relation 
between the absorption of sulphur and the 
quantity of limestone added have not hith- 
erto been made to my knowledge. The 
following investigations were carried out 
at the works of Sulzer Brothers, Winter- 
thur, by Mr. A. Sulzer-Grossman and his 
assistant, Mr. Frederick Meyer. They 
furnish the data for the elucidation of this 
important question of foundry operation. 
They not only give the different composi- 
tions of the melted products with different 


| 
4 5 6 7 8 9 1o | 4 
66 | 3.3 | 13. | 13.2] 15.4) 17.6] t0 8 22. 
10. |13.3 | 16.6) 20. | 23.3) 26.6) 30. | 33.3 
1.78 {1.61 |1.56 |1.75 |1.57 '|1.38 |1.48 1.57 
0.39 0.40 (0.35 0.37 0.41 0 60 0.37 |0.39 
O 54 '0.43 (0.55 0.54 0.53 0.€9 sap 0.54 


10.128 0.156 0, 133'0.140 0.114/0.101 0.1160. 102 0.088)o. 085/0. 100 


COMIOSITION OF IRON RESULTING FROM THE ADDITION OF LIMESTONE 


TO THE CUPOLA CHARGE. 


Number of Test . eo 2 2 
Limestonein lbs. percharge) o | 2.2 | 4.4 
Limestone addition in per- 


6 7 5 9 to] i 


4 5 7 | 
6.6 | 8.8 |11. (13.2 15.4 [17.6 |19.8 22. 


| 


centage of the coke.. .| o | 3.3 | 6.66/10. 13.3 |16.6 20. 23.3 |26.6 |30. {33.3 
SiO, . ws 2 eee se es) + + 60,60, 60.95/58.60 55.10/57. 10 53. 20 53.50150.40 48.80 53.20 
AI. se tee ew hw ee Eee Oe &. 4.80 110.80 §.10| 6.46) 6.46 6.77 
eer oe aes 18.51] 19.7 70|1§.40 18.25 |18.05 12.80 14.70)15.17|15-43 15.68 
Sa ae ae ..f. .| 5-25) 7.30! 7.35) 4.80] 5.80! 3.45, 5.12) 6.40! 6.97) 3.15 
CaO... .... 2... ee ede | 5020} 7-20/11.95/17. |14.20|/17.90 21.40 20.80)21.60/21.60 
S........ 2. +} ss | 0.45} 0.98} 0.52) 0.74) 0.87) 0.51 0.63] 0.40) 9.81) 9.31 
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COMPOSITION OF SLAG RESULTING FROM THE ADDITION OF LIMESTONE 


TO THE CUPOLA CHARGE, 


does not vary. On the other hand, the 
quantity of limestone required for slag 
formation is dependent on the composition 
of the stone itself. The purer the stone 
(the more carbonate of lime it contains) 
the more efficient will it be, and the greater 
quantity of ash will it be able to slag off. 
The presence in the limestone of silica and 
clay requires a certain quantity of the lime 
itself to combine with them, so that for 
the fluxing of the ash a correspondingly 
higher percentage of limestone is neces- 
sary. The formation of a fluid slag is, 
however, not the sole purpose which is to 
be attained by the addition of limestone; 
the coke ordinarily used contains from 
08 to 1.3 per cent. sulphur. If the half of 
this sulphur is driven off in the upper part 
of the cupola and the other half taken up 
by the iron, then the sulphur content of 
the iron is increased at each melting by 
from .04 to .07 per cent. Since gates and 
sprues are melted over, the sulphur con- 


limestone additions, but also show the in- 
fluence of the latter upon the quality of 
the metal produced. 

In the test a cupola with a fore-hearth 
was used. The shaft diameter is 40 inches 
contracted at the melting zone to 28 inches 
There are two rows of tuyeres. The total 
area of the lower row of tuyeres amounts 
to 95 square inches; of the upper row to 
60 square inches, a total of 155 square 
inches. The blast pressure during the tests 
was 23 inches of water. The coke was of 
the “Mansfield” brand. It contained, on 
the average, 8.7 per cent. of ash and 1.3 
per cent. of sulphur. The limestone was 
the so-called “bedded limestone” from the 
Swiss Jura. Its composition was as fol- 
lows: 


ee inevcen ee 
Iron and Alumina.......... 4.12 
Calcium Oxide....... . $8.92 


Loss on Ignition and CO. .. 40.00 
The cupola was charged with 1,100 
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pounds of iron and 66 pounds of coke, 
under circumstances as nearly similar as 
possible, dnly the limestone addition in 
each heat being increased. The total 
weight of metal melted at each heat was 
from 33,000 to 44,000 pounds. The charge 
consisted of 220 pounds of Harrington IV, 
110 pounds of Harrington III, 220 pounds 
of Alabama IV, 550 pounds of gates and 
sprues of the same mixture. The pig iron 
had the following composition : 


Si Mn. P 8 

Harrington III.. 2.38 0.12 O41 .02 
Harrington IV.. 1.45 0.12 .043  .05 
Alabama IV.... 2.83 042 QI 044 
The first heat was made without any 


limestone addition. Then 2.2 pounds of 
limestone were added per charge, and at 
each heat thereafter the limestone addition 
was increased by the same amount till it 
amounted to 22 pounds to the charge, or 
33% per cent. of the weight of the coke 
There were therefore eleven tests made 
The resulting slag was collected in the 
fore-hearth, and at the conclusion of each 
test drawn off into a sand bed, its quantity 
determined, and an average sample ana 
lyzed. 

Of the fluid, likewise, a collective sam 
ple for the whole heat was taken, and its 
chemical composition was determined. In 
addition, test pieces were made and sub- 
jected to tensile, bending and impact tests 
A compression test of each heat was also 
made. The composition of the molten iron 
is shown in Table 1. 

The greatest differences are found in the 
silicon contents, while the manganese and 
phosphorus contents (with the exception 
of heat No. 9 which simultaneously was 
somewhat abnormal in silicon con 
tents) varied only slightly.* From these 
results it is to be seen how difficult it is 
to obtain castings of the same composition 
from precisely the same materials charged 
in the same way at different times. Man- 
ganese is not present in the charge in 
great quantity. It is for this reason only 
slightly affected by oxidization while this 
latter influences the silicon powerfully, 
from which may be explained, at least 
partially, the variations in the silicon con- 
tent in different heats. No effect of the 
limestone additions on the silicon and man- 
ganese contents is to be perceived. On 
the other hand, the table shows clearly 
the dependence of sulphur in the melted 
iron produced, upon the quantity of lime- 
stone added. With increasing quantities of 
limestone the sulphur content of the melt- 
ed product falls from .156 to .o&85 per cent 
or 44 per cent. of the higher amount. 

The slags produced had the composition 
shown in Table 2.7 Slag No. 2 not 
fluid; it had a thick consistency and 
showed a porous condition after cooling 
Slags No. 3 and No. 4 were thick-flowing 


also 


was 


+It is possible that in test heat No. 9, gates, etc., 
of some other mixture, apparently cylinder iron, 
were charged, which would explain the high man- 
ganese and low silicon content. 

+ Test heat No. lapparently either was not slag- 
ged or else the slag was not analyzed and no data 
concerning it are given.—Trans 
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and tough, and hardened in solid, compact 


but very brittle, masses. Slags 5 and 6 
were fluid, and not so brittle after hard 
ening as the two previous ones. Slags 7 


to 11 were all fluid, solid after hardening 
and very difficult to break. The color ot 
the No. 2, 
brown-green became 
darker and finally black 
of the ten 
shown in the diagram 


slags began with a bright 


and successively 
The composition 
graphically 


slag analyses is 


There it may be seen 


a) 


Percentage 


l 2 3 4 5 
13.55 

L 
FIG. I 


that, with increasing limestone additions 
the lime content of the slags increases, al 
though not regularly, whereby a reduction 
in silica contents is brought about. Th 


ferric oxide undergoes a gradual decrease, 


which is caused by the greater quantity of 


slag due to the increasing quantity of flux 
Also the mangan 


to that 


as may easily be seen 
ous oxide shows a course similar 
of the ferric 
same proportion; which fact has its cause 


oxide, though 





not in tne 


varying ease with which manganese 
is oxidized under different conditions ot 
melting The alum na content shows the 
greatest variation This brings to light 
the fact that during different runs ot the 
cupola its wal not equally affected 
and the amount of them melted away 
varies considerably 

The variation in the sulphur 

the slag is striking Theoretically, the as 
umption would be correct that a cupola 





Heat 
6 ; Ss 9 Ww ll 
16.7 DO 33.3 


, » Miche 





COMPOSITION OF SLAGS 


the absorp 
manganous 


g must be more efhcient for 


ion of sulphur the more lime, 


xide and ferrous oxide it contains. In 
general, therefore, the sulphur content of 
the slag must increase with decreasing 
silica contents \ glance at the table 
hows that the relations are not so simple 


In slag No. 3. for example, we find the 


highest sulphur- and silica-contents simul 
taneously. while slag No. 9, in spite otf 
very low silica-content, has only taken up 
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a small quantity of sulphur. If we seek 
to discover effect of 
xide on the efficiency of the slag for the 


we find from these 


any the manganous 


sorption of sulphur, 


1alyses that a simple connection between 


an 
anganese contents and sulphur contents 
does not exist in these slags. 

There appear here to be other circum 
stances than the chemical composition 
which affect the tendency of the slag t 

orb sulphur from the charge. It is ap 


parent that the temperature of the slag, as 
well as its fluidity, plays an essential part; 
the higher its temperature the more 
fluid the slag is, the the 
ability of the slag to absorb sulphur. 
Table No. 3 gives data concerning th: 
quantity of slag and the quantity of the 
melting loss with varying flux conditions. 


and 


1 


greater will be 


slag varies from 53 to 
178 pounds per ton of iron charged. From 
the slag analysis and the quantity of slag 
obtained, the loss of iron and manganese 
has been calculated. The lowest percent- 
age loss of iron amounts to only .432, 
while the highest reaches .g88, and varies 


The quantity of 
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foundry work. Ledebur gives it at 3 to 6 
per cent., while it amounts, according to 
the above, to only .8 to 1.6 per cent. In 
connection with these figures it is to be 
noticed that the increase in sulphur, which 
in these researches varies from about .07 
0 .0z, must be considered too small to be 
taken into Similarly, the 


iron contents of the ash were neglected, 


t 


consideration. 


since these determinations lay outside of 
the research undertaken. Consideration 
shows that this would have the effect of 
so influencing the result that the loss 
would really be somewhat smaller than 
that given. Assume that there were 
charged per ton of iron to be melted 220 


(inclusive of the bed) 
containing 10 per cent. of ash, which latter 
may contain 1o per cent. of metallic iron, 
then for each ton of metal, 2.2 pounds of 
the iron of the slag is to be charged to the 
account of the iron contents of the coke 
ash, so that the total loss of metal is re- 
duced by about .1 this ac 
count. Of greater influence on the amount 
of the loss is the conduct of the carbon in 


pounds of coke 


per cent. on 





almost proportionately to the increasing melting. This can, under certain circum 
Number of Test. . . I 2 _ 4] 5 6 ‘| 8 9 10 II 
Limestone additions in Ibs. 

per charge... .. o | 2.2 | 44 6.6] 8.8 | 11. |13 2 [15.4 [17.6 |19.8 |22 
Limestone additions i in per 

cent oO 3.3 | 6.7 Io. |13.3 |16.7 |20. |23.3 |26.7 |30. (33-3 
W eight of Slag i in Ibs. per. 

ton of Iron (2,000 Ibs.)...| 48 60. 58.2 73.2 |113. |116. 127.8138. 1§9.8/161.2 162. 
Iron contents in percentage| . . |14 40 15 32 11.98/14.20, 14. | 9.96, 11.43)11.80/12. 12.20 
Manganese contents in per- | | 

centage ‘ | . .| 4.07 5.66] 5.70] 3 72] 4.50] 2.67) 4. 4.96) 5.42 2.44 
Loss of Iron in Ibs. ‘per ton| . .| 8. 4 8.92 8.76|16.04 16.24 12.72 15. 78|18.84)19.34 19.76 
Loss of Manganese in lbs. ; 

perton. .. . . | 2.44 3-3 | 4.18] 4.20, 5.22) 3.42) 5.52] 7.92, 8 3-96 
Loss of Silicon in Ibs. per | 

eS Ss ae es 4.60, 5.10| 5.34| 4.84] 4.68) 5.08] 4.72) 4.14] 4 44) 4.72 
Total loss in Ibs. per ton 15 68 17.32 18.28/25 08)26.14 21.22 26. 02|30.90! 32.52 28.44 
Total loss in percentage. 0.784 0.866 0.914/1.254]1.307 I O61 1. 301)T. F-S45)1- -626 1 422 

| 


TABLE 3. QUANTITY OF 
quantity of slag and the increasing lime 
addition. The manganese varies 
between .122 and per It does 
not follow the course as the 
loss, for reasons already given. The loss 
in silicon is simply calculated, on the as 
sumption that 15 per cent. of the silicon- 
content of the charge melted in the cupola 
is burned out.* This assumption shows 
that the statements made in the 
of the subject are approximately correct, 
according to the present researches. 

From the sum of the loss determined 
for iron and manganese and that calcu- 
lated for silicon tolerably sure limits con- 
cerning the quantity of the total melting- 
loss may be established. This variation is 
from 17 to 36 pounds per ton of iron 
It stands in quite close relation 


loss in 
.437 
same 


cent. 
iron 


literature 


charged. 
to the quantity of slag produced, and con- 
sequently to that of the limestone added. 

From these 
that the amount of the 
much too high in hand 


researches it may be seen 
total 


and text-books of 


loss is given 


*According to the latest results of Mr. Sulzer 


Grossman, the Silicon loss with this iron mixture 
is 14.08%. 


SLAG 


AND OF MELTING LOSS, 


stances, undergo a reduction in case the 
iron charged is rich in carbon; on the 
other hand, the material charged can take 
up carbon from the fuel in case its satura- 
tion point for this element has not already 
been reached, and this becomes the case 
in a very high degree if wrought iron or 
mild steel scrap is contained in the mixture 
in considerable quantity. 
(Concluded next week 





At Savenay, France, a sharp gasoline 
fire occurred next door to a druggist. He 
seized a demijohn containing a gallon and 
a half of ammonia water and threw it into 
the room the fire confined, 
breaking the demijohn. The fire was ex- 
tinguished almost instantly. 


where was 





\ small hand lathe has sometimes been 
converted into an upright drill. All that 
is needed for the conversion is some means 
for holding the frame in the vertical posi- 
tion, pulleys to lead the spindle belt off in 
the right direction and a face-plate for the 
tailstock spindle. The work is of course 
put up to the drill by the tailstock screw. 
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Bench Lathe Cone Spindle and Box Fitting—De- 
tailed Account of a Delicate Piece of Work. 
BY JOHN RANDOL. 

First the superintendent of the Sloan 
& Chace shops gave the story of spindle 
and box grinding, then the workman who 
does the job told the story, then the story 
was written and read to the workman, and 
found to be all wrong, and finally this 
correct narrative was written in the fac- 
tory, at the work-bench. The reader who 
follows it carefully will discover that much 
depends on the workman (even though he 
has good tools to work with) in the pro- 
duction of a perfectly running small tool- 
spindle—much more on the workman, in 
fact, than on the grin@ing machines, which 
have their work finally corrected by that 
most perfect and indispensable of all con- 
trivances, the human hand guided by hu- 
man intelligence. : 

The spindles, cones and cone boxes come 
to the fitter hardened, and nearly in final 
form, over size and under size, as is re- 
quired for finishing. The spindles have 
holes through them, 0.617 inch diameter at 
the rear, which change very little in the 
case-hardening and the spindle 
is worked from this bore at the rear end 
and from the large outside of the integral 
spindle cone, all as shown, finished and 
assembled in Fig. 1 

Certain operations are performed on the 
spindle, others on the sliding spindle cone, 
and still others on the spindle cone boxes; 
the spindle operations will be here desig- 
nated by letters of the alphabet in sequence 
and those on the cone and cone boxes by 
the same letters and “1”, as “A” for the 
first spindle operation, “‘A1’”’ for the first 
cone and cone-box operation, and so on. 

Operation A.—The first thing is to get 
the spindle on centers by forcing a stan- 
dard plug into the back end of the spin- 
dle; this plug has centers in it, and is used 
repeatedly without change. The front 
plug, about 1 inch long, has one end ta- 
pered 45 degrees, and this end is tinned, 
the spindle nose is warmed, the plug is 
heated enough to flow the solder, and then 
the plug is rubbed into the spindle nose 
and the soft-soldered job is cooled under 
the hydrant, which plugs both ends of the 
spindle bore. 

Operation B.—The spindle is dogged 
and placed on a bench lathe live center at 
the rear end and in the steady-rest at the 
large end of the 3-degree angle of the 
spindle cone in front. The front plug 
center is bored out carefully with a small 
boring tool set to 30-degree angle. This 
trues the front center with the outside of 
the front spindle cone 

Operation C.—Turn the change-gear 
seat and the rear sliding-cone seat, over 
size in the engine lathe, and cut the two 
adjusting-nut threads on the spindle 

Operation D.—Grind the belt-cone seat 
to '4 thousandth large in the large grinder 
and then lap to size with a lead split lap 
held in a screw clamp charged with flour 
of emery and oil in the 


pre cess, 


trav- 


bench lathe. 
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ersing the lap by hand to make an exact : e spindle ( ding 9 f 
sliding fit for the belt cone on the spindle one is placed in position and the con ng . ' g : 
Operation £.—Grind the sliding cone’ adjusting nut put in place Che sides of middle tt p or r ow! 
seat on the spindle, and lap it with a split, the nut and the end of the cone have e! ( t g 1 ne : 
lead lap to fit the ground and lapped bore rreviously grow Put the spindle on 1 t 15-des nal e ’ 
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FIG, I SLOAN & CHACE NO. § LATHE SPINDLI 


of the sliding cone, in the same general large grinding machine dead centers, and and box will just hold four thicknesses of 

manner as operation /) grind the large end of the cone and the tissue paper. These 45-degree angles mu 
Operation F.—Rough grind the spindle outside of the cone nut to the finished finally touch each other As the box will 

nose. size. Next rough grind the 3-degree an idvance on the cone about 0.010 inch for , 
Operation G.—Spline the sliding cone gles of the spindle cones on the machine each 0.001 inch reduction of cone diametet 


seat to take the pin driven into the taper in Figs. 2 and 3. Then on the machine’ the cones are now about 0.0004 inch too 




















Fit 2 SPINDLE GRINDER RIGHT Fie ; INDLE GRIND EFT 


hole in the sliding cone from the inside’ Fig. 5, with dead centers instead of the large, since the box is yet to advance 

(hole largest inside) and slightly riveted chuck shown in the illustration, the 45 about 0.004 1 the 45-degree angles 

outside, so as to be sure to stay. The degree cone angles are ground to finished are now separated by four thicknesses of 

spline is milled on the Brown & Sharpe size, and are not expected to be touched tissue paper about 0.004 inch 

milling machine again Operation The spindle is placed 
Operation //.—First, both cone boxes Operation /.—On the grinder, Figs. 2 ench lathe centers, dogged, and driven 
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last, cones are worked 
“India” 


slip is held in the 


moderately and the 


down with a inch square oil- 


stone slip and oil. The 


fingers and circulat 


the 


workman's given a 
box ls 


and the 


movement, and cone 


slipped 


m from time to time, ilstone 


indicated by 


until the 


n different places as 
rhis 
- 


ingles of the cone and box will 


ipplied 


s continued 


he rubbings 


15 degree 


| 


hold one thickness of tissue paper 


Operation A.—Remove the back cone 
nut and cone, put the spindle on centers 
n the bench lathe, and fit the front cone 
ind its box together by running the spindle 


1 


and moving the box back and forth on it, 


using oilstone dust, ground oilstone and 


to grind the cone and box exactly to 
fit each other and bring the 45-degree an 
gles to just touch each other. For con 


venience, the sliding cone ts “rubbed in” 


by placing it on a true arbor and grinding 


it with oilstone dust and oil and its own 
cone box, so that the 45-degree angles 
meet—the same general operation as that 
performed on the front bearing and box 
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and the 45-degree angle 


The head is not set to the base 


degree hig. 5 
grinding 
vraduations, but is held by taper pins to 
seat, so that these 3-degree and 45- 
degree angles are always exact duplicates 
lhe pins show plainly in Fig. 5. Also in 
Fig. 5, to the 
)pper is shown laid on pins in an upright 


extreme right, the soldering 


gray-iron plate, over an unlighted Bunsen 
there is plenty of time to heat the 


takes 


hours to grind the inside of each cone box. 


burner ; 


soldering copper, as it about two 


| 


It would not take so long if the grinding 


wheel could run faster, but it is on cone 
bearings and cannot be run above a cer- 
tain speed and do good work. The wheel 


slide has an adjustable travel 

lhe cone box has an oil-score cut its 
vhole length before case-hardening, and 
tlso has the oil hole drilled in it while 
fs 

(Operation ClI.- The cone boxes, now 


finished inside, are next put upon a true 


3-degree stud held in the bench lathe collet 


The 


seat large end of the cone is out, 





ee ee eee | 
ve 





. 


—— 





\T + / 


ViAY led, 


1Qo4 


entering end slightly rounded 
force into the lapped cylindrica! 


which vary very slightly 


ind the 
ready to 


headstock seats, 


n size, but yet vary enough so that the 


vorkman tries each seat with the standard 


plug and makes each cone box special fo: 


ts own seat about .oo1 inch large, so as to 


force in and hold firmly. 


Br and C1 thar 


It is between operations / 
the cone boxes are slipped on the spindles 


they are to go 


with, and used as gages fo 


grinding the 3-degree spindle angles, 


described in spindle operation H 


Operation .—The spindle boxes, now 


‘ompleted as to individual operations, are 


next forced into their seats in the head 


stock, to remain permanently, and this 


forcing slightly closes the boxes, altho the 


headstock seat walls are only about 1 
ich thick, and the 3-degree angles will 

et the 45-degree angles of the cone 
and boxes touch each other 


To reduce the spindle cones, that on the 
I 1 tl pind] hat 


with the 
the 


front spindle end, 1 
dle, 


itegra 


spin 


placing spindle 


is treated first by 























CONTI 


INTERNAI 


FIG. 4 GRINDING THE 3 


his tinishes the spindle cone bearings 

so far as they are finished by separate or 
individual treatment 

FINISHING BOXES 


THE CONE 


Operation 41.—The case-hardened cone 


boxes are first put upon a 3-degree taper 
arbor in the grinder, Figs. 2 and 3, and 
rough ground about .005 inch over size, 


to slip into the two brass sleeve chucks, 
which are carried by collets which fit the 
bench lathe and the grinding machine head 
Figs. 4 
chucks” are brass sleeves deep enough to 


shown in and 5. These “brass 
shoulders. 


Ip 


take the cone boxes up to the 


The cone boxes are rough ground to sl 


freely into the brass chucks, and are se 
cured by touching them on two opposite 
sides with a soft-soldering copper This 


holds the cone boxes with perfect freedom 
from all side pressure 
Held in 


of the cones are ground 


Operation By the brass 


chucks, the insides 


in grinder, Figs degree and 


to 3 


45-degree angles Fig. 4 shows the 3 


OF THE HARD BON FIG. § GRINDING 
and the boxes are shpped on from the 
back side, driven to hold on the 3 degree 


plug, and then run in the bench lathe, and 
the outside flange is faced off with a grind 


ing rig similar to that shown in Fig. 6, 
until the 45-degree angle is the right out 
side diameter, as gaged by a 45-degree 


gage of the correct length. The gage is 
slipped in for trial, and the cone box is 
faced off by 


is flush with the outer surface of the cone 


the grinding wheel until it 


Oo ve 
Vale 


Operation 1)1.—Grind the back end of 
the sliding cone and the back end of the 


sliding box true, and the cone end a little 


below the box end, when the two are to 


eether, so that the end-thrust fiber washer 


will bear on the cone box without toucl 


neg the sliding cone 


Operation /:1.~The cone boxes are now 


finished inside and over the ends, are put 


true 3%-degree arbor and have the 


2 0 i 


mutsides ground to finished size, slight!y 


tiper, about one-fourth of a thousandtl 





45° INTERNAL CONE OF THE HARD BOX 

on the bench lathe centers, dogging and 
driving it at moderate speed and working 
with the 


before 


the 3 degree cone surface 


over 


;-inch-square oilstone = slip, as 


There is very little to come off. The spin 


dle cone is wiped up and a blue-pencil line 


made on it lengthwise, and the spindle 


1 
by “wringing” in its box in the 


cone tried 


headstock, and oilstoning again as indi 


cated by the marking of the blue-pencil 
line; this is continued until the 45-degree 
angles barely touch, the 3-degree angle 
being left to bear the harder of the two 
The sliding spindle cone is treated in the 
same manner, carried on a straight arbor, 
run in the bench lathe. These two opera- 


tions bring the 45-degree cone and box 
angles to touch each other again; as these 
two operations of cone and box fitting are 
seems as if 


independently performed, it 


of alinement 


they might result in a change 

f the two boxes, but no such effect is 
Bek | vable 

Operation \/ | spindle is now com 
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pletely assembled, with its own belt cone 
in place, in the headstock, and the head- 
stock is set on the ways of a bench lathe 
and belted up, carefully adjusted, and run 
for an hour or so in oil only; it is then 
pulled down and examined, titivated with 
the oilstone slip where needed, and again 
put up and run in oil. This final correction 
and perfecting is done always on the 3- 
degree-angle cones only, and is continued 
until the cone and box bearing is perfectly 
uniform all From 30 to 40 hours 


is the estimate of time required to fit the 


over 


spindle cone and box bearings and get the 
spindle to work in good shape in its own 


headstock, as given by the workman who 
has this delicate procedure in charge. 

Of course, there is always the possibility 
that any tool spindle will warp, standing 
the course of time 
steel 


Two 


still and unused, in 


The “seasoning” of hardened too! 
is an operation of much uncertainty. 
years is not too much for a piece of hard- 
ened and rough ground steel to lie by, to 


that it has assumed its final 


make it sure 











FIG. 6. ATTACHMENT FOR GRINDING FACE OF 
CONE BOX FLANGI 

form. Some experts say that four months’ 

rest in a kerosene bath is sufficiently effect 


ive to give a fair assurance of final stabil 


ty. Sometimes a Sloan & Chace spindle 


warps so as to need correction, but not 
ften 
Spindles fitted to their bearings with 


such close attention as is here described, 
show the slightest change of 
much more promptly 
and the work- 
manship and fitting is of only ordinary 
which not 


three or four thousandths of crook in the 


of course 


axis, and show it 


unpleasantly than where 


accuracy, does notice two or 
spindle 
Operation NV.—The spindle is now com- 
pleted so far as its bearings are concerned, 
and the plugs are taken out of the hollow 
spindle ends and the tail end of the spindle 
driven by its own belt in the headstock 
set on the bench lathe ways, is ground out- 
side to gage to take cutting 


change gear, and inside to take the draw- 


the screw 


back sleeve, and faced square across the 
rear end for the drawback shoulder bear- 
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ing, all with the grinding fixture shown in 
Fig. 6. Then the headstock is 
n the lathe bed ways, and the spindle 


reversed 


nose is ground to gage in front of the 
thread and back of the thread; the nose 
shoulder is squared up, the largest diam- 
of the spindle is ground to gage to 
take the dust and then the 
seat and clearance and 20-degre: 


eter 
cover, collet 
cone at 
the inside of the front end of the spindle 
are ground true and to gage, which fin- 
ishes the spindle. 

120 index holes 
belt cone. These 
an index with 120 
nose, and turning 


Chere is a circle of 
the large flange of the 
are drilled by screwing 
notches on the spindle 
the headstock on the ways so the big end 
of the belt cone stands to the right, and 
using a special drilling fixture of the same 
general style as the grinding fixture shown 
in Fig. 6. 

The “true” arbor mentioned in operation 
1 is hardened and ground outside over 
size, and then carried in the steady-rest 
while its centers are ground true with a 
“diamond lap,” carried by a quick-running 
spindle, set to a 30-degree angle, so as to 
make a 60-degree female center 

The diamond dust used for charging the 
made by pulverizing 
“bort” or black diamonds (“bort’” means 
“bastard’’) with a special mortar and pes- 
tle all of soft steel, shown in Fig. 7. The 
“bort” or cost $2.20 per 


diamond laps is 


“borts” ‘carat’ 
about 
that it 


dust of 


and a carat is milligrams, or 


205 
carats to a trov ounce, so 


the 


151% 


does not pay at all to waste 


even black dizmonds, hence the care taken 


) + 


to produce a fairly tight diamond mortar 


Structure 
The 


s-inch stem of the pestle. F 


ig. 7, 
is a sliding fit in the top bush of the mor 


tar sleeve ie sleeve is unscrewed 


In use, tl 
from the mortar base, which is the mortar 
and the brittle and 
broken, is put into the cup, then the sleeve 


proper, bort. easily 


is screwed on and the pulverizing proceeds 
by lifting and turning the pestle with one 
hand and tapping the pestle top with a 
in the other hand, until a very fine 
Then this “dust” is 


hammer 
powder is produced 
emptied into a slender bottle of olive oil, 
and may be separated into different grades 
of fineness by letting it settle for a longer 
or shorter time, and then pouring the oil 
in which the dust sinks slowly, into other 
vials, that first poured off holding the finer 
dust. and the coarser dust remaining to 
the last. 

\ “diamond lap” is a little cylinder of 
soft machine or tool steel, on a shank to 
hold in a socket, and may be any 
diameter from that of a needle upward, 


taper 
as demanded by the work. The very small 
ones are made of tool steel, for stiffness 
The larger ones are made of machine steel 
and all are necked down slightly, so as to 
leave the outer end a disk something 
larger than the shank 

To “charge” 
smooth piece 


often the 


the diamond lap, a hard, 
is held in the vise 
edge of a file is used; on 


yf steel 


“safe” 


f>7 


this a little of the olive oil and diamond 


dust is smeared, and then the “lap” is 
rolled in this dust and oil, and tapped 
lightly with a littlke hammer, so that the 


embedded in the 


lap, which will work for an 


diamond dust becomes 
surface of the 


hour or two grinding hard steel, and must 


then be again charged as before 


All of these operations in grinding re 














quire care and ski ind it 1s juSt as easy 
via ) 
¥ 
4 
| 
Ve 
‘ 7 ‘ 
| 
! 
' 
' 
FI AMOND GRINDING MORTAR AND 
*} 1} 
» make a poor job with diamond dust a 
vith a hamn ind chisel and a 16-1n¢ 
ast ( tile eT ip easiel 
In refrigerating work the effective pr 
duction of cold (or reduction of heat) pe 
horse-power hour has been found by Mt 
H. Lorenz, feitschrift des Verewme 
Deutscher Ingenieure to vary trom 8,65 
to 15,800 British thermal units. It is to b 


remembered for purposes of comparisot 





that 2,545 heat units per hour are theoret 
ically equivalent to one horse-power 
There is reason for anything but dis 
yuragement in the fact that exports of 


manufactures promise to exceed in the 
fiscal year 1904 [which ends June 30] those 
1f any preceding year Che nine months 
announced 
and La 


dollars 


figure f the fiscal r, just 


yea 
by the Department of Commerc: 
bor, show a total of 17 million 
greater than the corresponding months ot 
the fiscal 
if manufactures reached their highest fig 
ures In 1900 domesti 


manufactures amounted to 433 million dol 


year 1900, in which the exports 


the exports of 


whole fiscal vear, which wa 
for the 
exports of domestic manufactures from the 


United States 


for the 


iars 


the highest figure ever recorded 


In 1901 the figures showed 


411 million dollars; in 1902, 403 million 
iollars, and in 1903, 407 million dollars 
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Diagrams for the Proportions of Riveted Joints 
BY S. 

The accompanying 
proportions of 
plates and steel rivets in accordance with 
Bach’s formulas. In all the diagrams the 
distance from the center of the outermost 


SHIBATA. 
diagrams give the 


riveted joints for steel 


of rivets to the edge of the plate is 
to be taken as equal to one-half the lap of 
a single riveted joint, as given in Fig. 1. 
Nagasaki, Japan. 
[At page 1330 of Vol. 26 we published 
a diagram from our contributor giving the 


row 


diameters of rivets for various thicknesses 
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Broadening Effect of an Apprenticeship Course 
for Engineers. 

The following we take from a discourse 
by Frank H. Taylor before tne Electric 
Club of Pittsburg, as abstracted in the 
Electric Club Journal: 

I am first asked: “What are the advan- 
tages of the apprenticeship course which 
cannot be classed as strictly technical or 
professional in character, but which give 
a broader training that may be of advan- 
tage in any business or profession?” 

As we benefit in college by things which 
never dreamed contributing to 


we were 


! 
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performance of any kind. Even to watch 


George Westinghouse walking through 
the works may be, to an observing man 
the beginning of a liberal education. You 


have also in this course the advantage of 


comradeship with one another—men of 


the same generation, who are together to 
aid in the great forward movement of the 


industrial world. The apprentice who 
shuns the Electric Club and the appren 
tices’ dinners loses much of this broaden 
ing influence. The right judgment of 


men is the key to all professions 


The next question relates to the 
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Single riveted lap joint 
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Double riveted lap joint 






























4 Treble riveted lap joint 
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Fig. 5. Double riveted double butt strap joint Fig. 6 
DIAGRAMS FOR RIVETED JOINTS 


\s this diagram properly goes 
republish it 


of sheets 
with the 
here, in order to make the series complete. 


-Ed.] 


present ones, we 


\ recent severe accident to a terryboat 
caused by the sudden death of the engineer 
at his post as the boat was entering its 
slip has led to a “recommendation” by the 
Board of Supervising Inspectors of Steam- 
boats that a second man shall always be 


present in the engine-room. Several years 


ago it was made a rule that there should 
always be two men in the pilot house, and 
there is no apparent reason why a similar 
rule should not exist and be as rigidly 
enforced concerning the engine-room. 
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our education, so in apprenticeship work 
we cannot say beforehand what will do 
us the most good. There is a benefit in 
living and working with men who expect 


You 


may obtain from the working men an un- 


to spend their lives as wage earners 


defined wisdom which has been the por- 
tion of labor since the world began. You 
can learn, what is of first importance, 
sympathy with the laboring man. You 


can observe the working of a great or- 


ganization in its details; learn the neces 
sity for system, economy and co-opera- 
You have the opportunity of ob- 
serving experienced technical To 
see able men doing work of high charac- 
ter is an inspiration to good and faithful 


tion. 


men 


Double riveted double butt strap 


joint 


tial qualifications for apprentices entering 
the various departments of the company, 
VIZ sales, engineering, construction or 
commercial. 

I hesitate to answer this question lest | 
might discourage some men from at 
tempting that for which time and exper 
The electric busi 
You are 


more or less looked after, and your qual: 


ence may qualify them 
ness is greatly in need of men 


fications for certain positions are likely to 
be gradually made manifest to those who 
are directing you Each man must also 
watch himself and grasp the opportuni 
he feels fitted to make 
Keep on with your work, 


the 


ties offered when 


use of them. 


and wait until business needs vou 
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What you must do is to know some part 
of it better than anyone else knows it, and 
you will become, just as sure as the sun 
rises, a competent man in your genera 


tion. Be good sportsmen—play the game 
fair. Don’t take a mean advantage of an- 
other. Keep on working; do not hurry 


unduly, and you will get the best out of 
the course. 

Engineering requires real mathematical 
powers and some inventive gift. Selling, 
often thought attractive, is really 


most 


ble, Treble Riveted Lap Joint 
ed Double But Joint 


For Single, D 
ee For Single Rive 
ee = eee = eee For Doub!e Riveted Double E 

--- ae For Treble Riveted Double Butt Strap Joint 
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when is a man fully capitalized with gen- 
eral education, and how can he tell the 
point of maximum efficiency?” To this 
point I answer ‘‘Never.’ The best man 
is he who can keep broadening out as the 
opportunity 
how many men fail to keep growing with 
their work. l up to a certain 


broadens. It is sad to see 
They do well 
point, and then, because the demands of a 
great organization are made before the 
man is mature, 
Be watchful 


are overwhelmed and use 


] 
iess that vou ke ep growing 
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hicknese of Plates T 
DIAGRAM FOR RIVET 


the hardest to accomplish. When I went 
into a manufacturing business the last 
thing I thought I could do was to sell. 
The power to do so came after years of 
experience. Selling requires knowledge of 
human nature, courage—a certain pleas- 
ure ina fight. Salesmen have many hard- 
ships. They are not employed in regular, 
accurate work, are obliged to live much 
away from home and exposed to the temp- 
tation of dissipation. They are also spe- 
cially liable to get the “big head’’ and to 
be suddenly “dumped.” The department 
of erection and construction offers good 
preparation for the work of a salesman 
You may there learn the secret of making 
a customer sign his name to a_ paper 
which is the essence of taking a contract 
Men in this department are often made 
salesmen by very force of circumstances 
An apprentice may look to selling as an 
ultimate thing, after the necessary experi- 
ence of life has been obtained. The later 
you take it up the better 

I am surprised that the question, in its 
enumeration of the various departments 
of the company, has omitted shop prac- 
tise. I believe the line of work which 
offers most to apprentices is the prepara- 
tion for the management of great proper- 
ties. 

The third question asks: 
an apprentice devote his 


“When should 
energies and 


acquired training to the attainment of ma- 
terial prosperity and 


less to study; or 
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DIAMETERS 





something and con- 


your growth A poor nd 


life will teach you 
tribute to 
crystallizes too soon. 


There was a time when the manufac 


turer looked doubtfully on the college 
man. Now there appears some danget 
that the situation be reversed, and the 
man without a college education be met 
with discouragement. I wish no one t 


think that a college education is necessary 


igor of mind is better 


t 


to success. Fresh vy 


than over-refinement, and a p ive man 
get to college can be 
educated here. Men ditfer in birth 
education and training will make a differ- 


who has failed to 


who 


ent product, but equally valuable, if 
equally in earnest 

The great problem for the business 
man in the future is the proper relation of 


capital and labor. The condition of the 


workingman is not to be benefited so 


much by laws as by leaders. Among you 


may be some man who may show the way 
to industrial peace. He must be a man 
who can understand the needs both of 
capital and labor—the struggle of the 
workman and the problems of the em 
ployer. If one of you, trained under the 
influence of this company, could find a 
way to lead the industrial world into a 
sympathetic understanding of the situa 


tion, and change the whole moral tone of 
these conflicting 
would have more pride in such a man than 
You have not 


apparently interests, | 
in millions of dividends 


come to Pittsburg only to make a living 








DIAGRAM FOR 


a constant evolu 
evolution in 


Your career should be 
tion. There should be 
minds as in affairs. The best men ripen 
slowly. Fruit should not be picked too 
soon, neither should it hang on the tree 
until it is rotten. the 
when you are ripe for it. 

Do not be troubled because there is in 
your minds vagueness, or 
crudeness. It is a mistake to 
mind too firmly upon reaching some fixed 
goal. A man must not worry about the 
mistakes he the early stages 
while feeling for the next step. Keep an 
open that every experience of 


an 


Seize opportunity 


undeveloped 


set one’s 


made in 


mind, so 


RIVETED 
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Double riveted double butt strap joint 


JOINTS 


In the words of the late Governor Rus 


sell, of Massachusetts, “There is one thing 


better than making iving; that is, mak 


ng a life.” 


It is announced that hereafter masonry 
is to be used in all impor- 


Pennsyl- 


instead of steel 
tant bridge construction on the 
vania Railroad. About twenty stone bridges 
are to be built this year 


The water supply of Hibbing, 
Minn., come from a bed of iron 
ore, but the water is so free from iron that 


the 


city 


is said to 


it is used instead of distilled water in 


analysis of iron ore 
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Letters From Practical Men. 


A Drawing Office Cabinet—The Use of the 
T-Square. 
Editor American Machinist: 

At page 359 S. Bliss gives a descrip- 
tion and sketch of a drawing-office cabinet. 
I have used a similar cabinet and can 
heartily endorse it, and for some time 
have had in mind sending a description 
of it to your paper, but owing to a press 
of other matters the letter was postponed 
and Mr. Bliss came in first. However, it 
might not be out of place to add to his 
description the cutting device used on the 
cabinet I have in mind. 

Fig. 1 is intended to be a perspective 
view of the improved cabinet, showing the 
location of the steel-lined slots, and Fig. 2 
shows a parallel section through the slots. 
The slots are about 1-32 inch wide and 
are made of strips of steel set flush with 
the top of the table, one strip being hard- 
ened. The wheel has an angle of about 
45 degrees and is quite sharp on the cut- 
ting edge. The top of the table has lines 
scribed on its surface as shown, and, in 
cutting, the paper is drawn out of the box 
up to the center mark, which cuts a 24x36 
sheet without any waste. For an 18x24 
sheet the 18 mark is used, one end of the 
paper being pushed through the slot A, 
and the other in the 18 mark. 

With this device there is no excuse for 
cutting paper with large or crooked mar- 
gins, thus avoiding waste. Another ad- 
vantage lies in the fact that the cutting 
wheel is of no use away from the table, 
thus effectively doing away with any tend- 
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drawings. With the parallel ruler and 
large T-square the board is swept clear 
at every movement, while with my way 
only a small portion of the board is used 
at a time, and tools, note-books and the 
like may be kept within reach. Bridge 
and hull draftsmen are, I believe, the only 
classes to follow this practise. 

Another scheme I picked up is the use 
of a bench instead of a stool. This also 
has to be tried to be fully appreciated. 
The bench should be about 3 feet long 
and strong enough for two men to use, 
because the boss will sit on it with you 
every time he comes around. 

As for section liners, I have 
whatever for them. Usually I 
Reinhardt’s recommendation, which is as 
follows :* 

“For very rapid work, the writer em- 
ploys the medium-sized 45-degree triangle, 
using its hypothenuse as a working edge; 
the go-degree point is raised and the left 
thumb placed under the same, while the 
four remaining fingers of hand slightly 
extended serve to press the ruling edge 
down; the triangle, sliding only on the 
lower edge of the hypothenuse, responds 
to the slightest motion. The parallel posi- 
tion of the lines, of course, becomes more 
or less problematical; for the writer be- 
lieves while fully realizing the conse- 
quences of being considered a confirmed 
heretic, that trully parallel lines are not 
essential in section lining as long as an 
even tone of the hatched surface is ob- 
tained by the means outlined above.” 

Aside from the questions of rapidity 
excellence, this method is the best 
of training for the draftsman’s eve, 


no use 
follow 


and 


kind 
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DRAWLNG-OFFICE CABINET 


ency of the shears wandering about the 
office. 

Quite a number of years ago, while em- 
ployed by a firm engaged in shipbuilding, 
[ contracted the habit of working my T- 
square along the front of the drawing- 
board instead of along the left-hand edge. 
This statement will perhaps bring out crit- 
icisms from the parallel ruler and rigid T- 
square men, but let them try my way a 
few days and see how it goes. The great 
advantage in using a small, light T-square 
is experienced when working on large 


and after following this practise a short 
time, one finds that many short distances 
may be put in without stopping to meas- 
ure, divisions will be spaced more quickly 
and errors of measurement and proportion 
more easily spotted. This last is of par- 
ticular use to the chief draftsman who is 
usually too busy to measure and calculate 
every detail and still desires some means 
of checking. But I have gotten somewhat 
off the track. R. P. Kine. 


*Reinhardt’s ‘Technic of Mechanica! Draw- 


ing,”’ page 2. 
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Clearance Allowances in Rough Castings 
Editor American Machinist: 

I read with a great deal of interest Mr 
Joseph Horner’s article on the above sub 
ject at page 490, and think that some of 
your readers may be interested in my ex 
perience along the same line. 

As to the clearance to be allowed in 
cored holes I agree that conditions vary 
widely, but I think that if we go a little 
further and analyze the conditions we will 
find that they do not vary so much, but 
that there can be a set of rules formulated 
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CLEARANCE FOR A NUT 
that will hold good in most cases, . and 
that can be followed by draftsmen with 
better results than when each one relies 
on his own judgment. 

When holes are cored for bolts it is not 
usually expected that they are to hold the 
casting from sliding on its companion 
member by binding against the sides of the 
holes; but that the friction between the 
casting and its companion member will 
prevent sliding, or that projecting lugs 
with keys, which are often provided, will 
prevent movement. The bolts, in such 
cases, only serve to hold the casting firmly 
against its companion member. It, there- 
fore, makes but little difference if the 
holes are a little larger than the bolts, and 
as a small fraction of an inch does not 
amount to much, I have adopted the fol 
lowing rules: 

Cored holes for bolts up to and includ 
ing 114 inches in diameter should be !4 
inch, and for bolts larger than 14 inches 
in diameter 14 inch larger than the bolts 
Cored holes for rivets should be 1-16 inch 
larger than rivets. 

These rules in connection with several 
others for drilled holes form a sheet of 
the regular drawing-room standards. I 
have used them for several years and have 
never heard the slightest kick from holes 
being either too small or too large. I 
will admit that with very long, small cores 
we might have trouble if we only made 
such holes % inch large, but I usually 
chamber such holes, as suggested by Mr. 
Horner, and in this way avoid the trouble 
Again, with oblique holes we might occa- 
sionally have trouble, but it seldom hap- 
pens that there are very many oblique 
holes in one casting that have to match 
with other holes; so if one is a little out 
it is not probable that it will cause very 
much trouble. 

Another point that is a continual source 
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of annoyance is little clearance for 
bolt heads and nuts. In most cases there 
is a fillet in the corner between the body 
of a casting and the flange through which 
the bolt is to be put, as in the sketch, and 
in locating the bolt holes this fillet is often 
neglected, and if clearance is looked out 
for at all it is figured from the side of 
the body, web, rib, or whatever it may be, 
of the casting and the fillet is neglected 
lo be sure of avoiding trouble, I make 
it a rule, where there is plenty of space, 


too 


to make the distance from the center of 
the hole to the point of tangency of the 
surface of the flange and the curve of the 
fillet one-half the long diameter of a 
square nut plus ™% inch. Of course with 
hexagon nuts this distance can be made 


shorter, but where cored holes are admis- 
sible square nuts might also be admissible, 
and it best to them. 
rule, however, must be used with discretion 


is allow for his 
and can often be varied to suit conditions. 
When it is certain that the heads of the 
bolts mstead of the nuts are to fit against 
the fillet, it would be admissible to place 
the holes near enough to the fillet to pre- 
the bottle from turning when the 
nuts are tightened. But from the fact that 
in such cases, the fillet would come under 
one side of the bolt heads and thereby 
undue think it is better 
to provide some other way for preventing 
the bolts from turning. 

As to clearance in gear teeth it is too 
too much clearance, as well as 
backlash, is often allowed. This to a 
certain extent due to the fact that gears 
are sometimes not properly matched. Pat- 
ternmakers often find that they have trou- 
ble with laid the regular 
standard proportions consequently 
they allow more clearance with the next 
pair. With pattern cast gears it is neces- 
sary to provide a slight taper on the gear 
teeth. This taper is slightly increased in 
the mold by the rapping of the pattern and 


vent 


cause strains, I 


true that 


18 


gears out by 


and 


as a consequence the teeth are larger at 
top than they should be while at the bot- 
tom they may be smaller than they should 
be. The same thing is also true of the 
mating gear so that if the top side of one 
gear mates with the top side of the other 
trouble unless there 
deal The thing 


to do has often been pointed out by writers 


gear we may expect 


is a great of clearance 


gearing, and is to make the top side, 
r mate with the bottom 
It often happens that 
wheels are such that this 


cast, of one gea 
side of the other 
the hubs of 
cannot be cd 


cast unless the paternmaker has made his 


the 
me after the gears have been 
pattern accordingly 


The proportions I have used for gears 


are as follows: Thickness of tooth 49 
circular pitch; root clearance is .04 circu- 
lar pitch + 1-300 of pitch diameter of 


wheel. I contend that the root clearance 
should increase with the diameter of the 
wheel. and Mr. Horner’s statements show 
that my contention is correct 

CHIEF DRAFTSMAN 
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A Simple Opening Die. ple little jig and after being countersunk 
Editor American Machinist: nd tapped the blocks were ready for the 
I send you a sketch of an opening die Ise These were forged of good stee! 
that I designed and built about two years fitted to. the sl and secured by the 
igo, and which has been in constant use screws, the blocks being replaced in the 
since, giving the best of service. I do not head and closed the right position by 
claim it is entirely new, but that it is sim- the cam which was backed by the 
ple, inexpensive (as this class of tools go) clamp the pin G entering the 
ind built for business slot H and preventing the cam revolving 
The head 4 is of hammered machine’ while the chasers were being threaded 
steel turned on the outside to size, and This p ( control the throw of the 
bored to allow the work to enter with cam and give the means whereby the die 
enough space for chip clearance. The hole is adjusted 
for the shank B was also bored clear Several were made of different 
through at this chucking. Next the head s so tl ( could be used on the 
was placed on a mandrel and the rear end_ different machines and the head fastened to 
turned to fit the cam ring C and the clamp’ them with cap-screws passing through the 
‘ollar / After heing faced to length the flange. except it 1 s where the die would 
head was mounted on the dividing head rt ¢ é f the turret slide, 
} 
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\PENING DIE 
of the miller and the slots for the chaser vhen driving pins were used and the head 
blocks E milled | off es ] ecessary to re 
The cam was next turned and mounted ve the turret 
on a special arbor fitting the dividing head The sketches which show the die assem 
and the cam slots milled. The clamp col- ed and ne of parts in details are 
lar was next made and then the chaser = celf_explanatory , ‘thing further need 
ide 1] » ame eter ,ed in le 
blocks milled in one strip, sawed in lengths }4, explained except that the die opens and 
. + , c , tur > > » on n 
and the pins F turned on them in the ses by hand and that small coil springs 
lathe. They were the 2d to the slots ) 
ithe. They were then fitted to the : lot a a eated in holes in the clamp 
> head : “am % colle acec , 
in the he id and the cam and collar placed _ 1). give the cam the pressure needed to 
in position, after which the head was i ; i » = 
a revent partial opening i the die when 
mounted on a face-plate made to fit the 
' , : the chasers start the cut 
nose of the lathe spindle and having a ‘ ; 
. [The die was designed to cut 8-per-inch 
short boss turned on it to fit the shank , fy 
threads 3% inches diameter by 1 inches 


hole in the head, and the blocks turned, 
bored and faced flush with the head, They 
next taken the miller and the 
cut in them for the chasers. The 
for the screws were drilled in a sim- 


were to 
slots 


holes 


long. One set of chasers working in brass 


and threading o1 average fifty pieces 
daily stand up from five to six months. 


T. O. OLMAKER 
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Bending Steel and Iron Strips Edgewise. 
Editor American Machinist: 
Fig. 1 shows a device for bending thin 
strips edgewise to the shape shown at M. 
A is a gray-iron plate to which is bolted 








= 
ee 
A 
7-4 B ] 
a § 
5 a, 
A 
gl 
— 
pone 
O 








} [I 





AMERICAN MACHINIST 

to any appreciable extent, as the stretching 
occurs throughout a considerable length 
and the rotating rings prevent any crush- 
ing or marking. The entire operation 
takes only a few seconds, and performs 
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| or under side of 
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FIG. I 


the gray-iron former B, which in turn is 
securely held to the bed of the machine, 
in this case a hydraulic press or bull- 
dozer. C is the movable gray-iron form- 
er shown in its advanced position. DD 
are steel rings 5 inches diameter turning 
on steel pins. EE are “snugs’’ inside 
which the side lips L of the former C 
enter and are guided and held down as 
they advance. 

The strips are brought to a red heat in 
a suitable furnace, then two or more, ac- 
cording to the capacity of the machine, 
which is determined by the distance F on 
former C, are placed along plate A at 
GG, the end against gage H which de- 
termines the length of the limbs X X. 
The moving former C, being in its back 
position, is brought up and catches the 
strips below the lip K, the steel rings D 
swing around and the strips are gathered 
underneath the side lips L; the side lips at 
the same time enter the snugs FE, pressing 
downwards and preventing undue swelling 
on the inner edge. The forward lip K is 
kept slightly shorter than the breadth of 
the material to insure the pieces being 
well squared up. 

The machine must be quickly reversed, 
if hydraulic, as the pieces will contract 
and grip the moving former. If this 
precaution be taken, the pieces will remain 
in the fixed former B and are simply lifted 
out, as they become quite loose as they 
cool. The outside corners are not reduced 


FOR BENDING THIN STRIPS EDGEWISE 
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The strips 
are placed in space A their ends 
against gage B; the holding piece C is 
swung over on top of the strips and the 
key D is pushed lightly into place above 
the holding piece. The rollers E, being 
brought forward, catch the strips in their 
grooves and bend them around, the stop 
F releasing the key about the end of the 
stroke. The holding piece is then thrown 
back and the pieces are lifted out. 

Other methods were tried for this oper- 
ation, but each produced a more or Iess 
imperfect article, the difficulty being in 
getting the semi-circle true and flat and 
not appreciably reducing the section 

Manchester, Eng. YANKEE 


semi-circle is shown in Fig. 2. 
with 





The Metric System in the Machine Shep 
Editor American Machinist: 

Having followed with much interest the 
arguments in your valued pages about the 
metric system, I will not add anything to 
the pro and con of the case, but will mere- 
ly try to answer the question raised by 
Z. R. Tucker at page 497. I have used 
the metric system in engineering work 
exclusively for more than twelve years, 
and | think, therefore, I should be familiar 
with it. 

The rules generally employed are divid 
ed into millimeters and show the marking 


a 
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FIG, 2 


an operation almost impossible for the 
ordinary skilled workman without some 
such special device. 

Another tool for a similar operation ex- 
cept that the strip is bent to a complete 








BENDING EDGEWISE TO 














\ SEMI-CIRCLE 


I, 2, 3, etc., for the centimeters and 10, 20, 
30, etc., for the decimeters, while some 
times machine-shop rules are found 
marked 10, 20, 30, etc., for the centimeters 
and 100, 200, 300, etc., for the decimeters, 
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The draw- 
1:10, 


thus counting the millimeters 
ings are mostly made full size, 1:5 


1:20, 1:50, I1:100, the smaller scales used 
only for surveyors’ plans, etc.; 1:3 and 
1:25 are rarely used, and 1:2 never. To 
draw to a scale of 1:10 and 1:100, you 
count each division of the rule as I cent 
meter and 1 decimeter, respectively. For 
1:20 you divide the dimensions by 2 and 


For 


yu multiply the dimensions 


count each division as |! 


and I 


centimeter 


ie 


50 vi 


by 2 and count each division as I cent 


decimeter (2-10 1-5 and 


For 


meter and 1 


2-100 1-50) 1:3 you have to div 


trouble 


people find this too 


ide by 3 (most { 


| ob 
| | 
CO | 
oO 
FIG, 1 
1A B 


AMERICAN MACHINIST 

Mr. 
dif- 
and 
you 


“the thinking in another standard,” as 
Cucker calls it, is 


ferent scales 


as easy as reading 

with the two-foot rule, 

from my own experience I can assure 

that those millimeter divisions have a habit 

as big 

your particular scale. 
New York 


f looking just as you need it for 


Ropert M. Pick 
A Milling Machine Fixture. 

Ed American Machinist: 
WW e h of 
which Fig. 1 is a plan, to cut to a standard 
the slots marked 4, B, C 


tor 


ive a large number of castings, 


These 


tw yperations. First 


























| 
J 
= 4 | 
G — | 
= 
E 
F | 
= N | 
c — = r ee 
= = D 
: H 
American M nut 
FIG, 2 
-_" SG MACHINI ‘ 
some for quick work, which causes them 4A and B were cut by two cutters a0 fixed 
to shun this scale); for 1:25 you would on the milling spindle and separated by the 


have to multiply by 4, giving each division 
the value of 1 decimeter 1-25) 


But this last 


(4-100 = 
scale, as well as scales 1 :6624 
and 1:75 are used to any extent only by 
irchitects, and these invariably work with 
graduated scales 

For 
nd dividing of course must 


To 


all multiplying 


be inverted 


reading drawings, 


the man who is accustomed to the 


graduated English scale this ‘‘arithmetic’”’ 
may seem complicated; but he is free 
to use graduated scales for the metric 


system just as well; for the metric people 


proper distance, when the casting was r¢ 


set and C was cut. We required these 
pieces to be absolutely alike, so as to be 
interchangeable, but as this method did 
not make them so, I concluded that they 


} 


must be finished in one operation, and 


designed the rig shown accordingly 
In Fig. 1 the 1rough B and 


C are shown to meet in O and to includ 


} 
} 


center lines t 


an angle of 30 degrees. If then the casting 


is rotated about O through 30 degrees, the 


. m . 1 r 
slot C will have its center line on b VU, a1 


can then be cut by the cutter b. The rela- 


tive positions of cutters and casting 


are shown by supposing the cutters to be 
rotated in the opposite direction to the 
position shown in dotted lines, by which 
it will be seen that cutter a did not inter 


» work is shown in elevation 
de 


ind injure 


ind below it is the fixture which 1s 


signed so that no dirt can get in 





the rubbing surfaces. J is a_ base-plate 
i to the muilling-machine table and 
having a tongue to fit its slot Eis a 
nical piece which is placed in the ring / 
ind el ewed firmly to D he circu 
ir table placed over and the 
two serew get for which the hole 
H is necessary. On the upper surface of 
, are three short studs to hold down the 
casting. G has also two notches milled in, 
ne of which shown at N, at 30 degrees 
apart, and a catch fitted with a spring and 
eve swiveled f ngaging i 
the n , ! ‘ oht f 
tting G.H 


Combination Anvil and Straight.Edge 


Editor American M 


ichinist 
yur Civil War 


Sam at 


In the early days of I was 


doing things for Uncle one of hi 


gun shops, and managed to float around 





through t vy different departments. While 
Straight Edge 
Anvil Face 
’ 

| 
| 
"i | 
~ _ — | 

W * 

)MBINATION ANVIL AND STRAIGHT-EDGE 
the nling department I noticed that con 


wasted in straightening 


that had 


siderable time was 


mall forgings vecome badly bent 


ind twist luring the annealing. Each 
vorkn straightened such parts as_ he 
iter filed up te gages and for this purpose 
was furnished with a flat top anvil, a steel 
raight-edge, and a hammer. These he 
d by laying the forging on the anvil 
riking 1 few blows with the hammer 
( ld then lay down the hammer, pick 
» the straight-edge and forging, plac 
em tog er in tl isual way, decid 
he t t th ext time, drop the 
ght-edge, p p the immer y the 
org it igain ind keep 
pe ix the yperations until the forging 
\ traight l t way ery large 
are of t time wa ed, not in straight 
ening yicking up and laying dow: 
é 1 r and s ght-edge l did 
me, so I asked the privilege of 
ving a il to my liking, and after tl 
sual 1 f re tape as allowe t 
lake one as I 7 This new at 
was the subje f lerable fun among 
eb t ey v the new 
\ e il each wanted to try it, tl 
( being it new anvils like mine were 





628 
furnished right away. Their use resulted 
in a cut of price paid on this job, owing 
to the time saved in straightening. I have 
used this form of anvil many times since. 
The illustration the form of the 
anvil. In use it is so placed that its angle 
is in line with the operator's eye, and is 
used as a straight-edge as well as anvil. 
We set it on white paper, to get a light 
background, so as to see more clearly be- 
tween the face of the anvil and the forging 
while straightening the latter. 

James Brapy 
220 Broadway, New York. 


shows 





Manufacturing Methods in the Tool Room. 
Editor American Machinist : 

I was for a number of years in charge 
f work, and for quite a while of toolroom 
work. Consequently I am always inter- 
ested in articles on this subject whether 
they refer to the toolroom proper, where 
to that adjunct of the 
department where tools are dispensed to 
the Several interesting 
articles have appeared in the columns of 
the AMERICAN Macuinist of late dealing 
with some phases of toolroom work, and 
when reading these it occurred to me that 
possibly some of the readers of this paper 


tools are made, or 


workmen very 
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to make the product in a manner that in- 
sures its being the most efficient possible. 
In other words, it should be as good as 
is necessary to produce the best results, but 
no better. There should be no extra out- 
lay in making it better than is necessary 
to do the work in the desired manner 
The toolroom should not be a place where 
a lot of high-priced men kill time, and, on 
the other hand, there should be no effort to 
drive the work. If the workman does not 
give an equivalent for what he gets, re- 
place him with a man that will. Experi- 
ence me, however, that 
skilled American mechanics, as a rule, take 
pride in doing their work in the best pos 


has convinced 


sible manner and at as low a figure as 
the “next man,” and if a cost system is 
in operation they know the average cost 
of doing the job and take pride in keeping 
up with the ‘‘next man.” 

Not only may we apply manufacturing 
methods of cost keeping to the toolroom, 
but, when there are a number of pieces of 
a kind to be made, 
some simple method whereby the cost may 
be very materially reduced. Reamers and 
taps may be turned out for a comparatively 
small figure on a screw machine, provided 
of course there are enough of them to pay 


we can often devise 





A f 
a 
| i 
| | 
‘ 
‘ 
, | 














HOLLOW MILL 


might be interested in reading something 
lealing with a different phase of the sub- 
ject. 

It think it will not be disputed by any 
well-informed man around machine shops 
that the toolroom, if properly conducted, 
is the most important department in the 
shop, but unfortunately it is often looked 
upon as a necessary evil that eats up the 
profits made in the manufacturing depart- 
ments, and is tolerated simply because it is 
necessary to have tools to use in the other 
departments, and there must be a place 
somewhere around the shop for making 
them 

A very strict account should be kept of 
the running expenses of every department 
and of the cost of work done in the depart- 
ment, so that any variation can be detected 
and looked up at once, and the toolroom 
should be no exception. With such a sys- 
tem in use the cost of a tool can be com- 
pared with that of a similar tool made at 
some other time; the man in charge has a 
guide for selecting the best men for var- 
ious pieces of work and the cost of new 
work can be more accurately estimated. 

In order that the tool department may 
be as efficient as possible, it is necessary 


WITH 


ECCENTRIC HOLE 

for the expense of rigging up. I have 
reference, of course, to the operations of 
turning to grinding size, as the flutes 
would be cut in the ordinary manner. I 
have seen milling machine cutters ma- 
chined to grinding size in a turret lathe 
as nicely and at less cost than would be 
possible in an engine lathe. Shank mills 
are made in several shops where I am ac- 
quainted in turret lathes. A special taper- 
turning fixture is used for turning the 
taper shanks and, when the shape is irreg- 
ular, the cutting ends machined to 
shape with forming tools, and this at a 


are 


fraction of the cost of making them in the 
ordinary way. The taper turning tool re- 
ferred to is made in such a manner that 
tapers of various sizes and degrees of an- 
gularity may be produced by adjustment 
or by substituting different tapered blocks. 
Before taking from the machine the ends 
are nicely centered, making the operation 
of grinding as simple as when the pieces 
are turned on centers in the engine lathe. 

Hollow mills and similar tools are often 
made on a screw machine or turret lathe 
at a comparatively low cost and in a very 
satisfactory manner. By means of a taper 
boring arrangement the hole may be bored 
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slightly largest at the back end, to give it 
the desired clearance. When hollow mills 
are to be used as counterbores—that is, to 
pass way through the piece—and it is de- 
sired to have the hole eccentric for clear- 
ance, as shown in the sketch, an eccentric 
chuck may be used to hold the shank when 
Round punches may 
screw machine at a 


machining the hole. 

be turned out on the 
very low cost and many other tools when 
made in sufficiently large quantities to war 

rant adopting this method. 

Many operations on tools that were for 

merly done by planing are, in some shops, 
done on a manufacturing milling machine 


by means of proper cutters and holding 


devices, the machining being done by an 
ordinary milling machine hand. 
illus 


instances are cited to 


that 


These few 
trate an idea, namely, 
is, or should be, just 


saving department as any other branch of 


the toolroom 


as truly a money- 
the business. When so conducted it will 
not be looked upon as something that can- 
not be cured, and consequently that must 


be endured. E. R. MarKHAM 





The Square of the Sum. 
Editor American Machinist : 

At page 529, O. C. Bornholt gives a very 
ingenious method of applying the well 
known algebraic rule for the square of the 
sum of two quantities to mixed numbers 
Unfortunately it 
only to such mixed numbers as consist of 
a whole not to be 
squared mentally, and of the fraction /% 

If we reduce this vulgar fraction to a 
decimal, it adds the mental 
work. Taking the mixed number 6% in 
decimal form, 6.5 is the result. 
known that the square of 6.5 contains ex 
actly the same figures as 
rule quoted by Mr. Bornholt, 65° is the 
same as (60 + 5)*. 60° = 3,600; 60 X 5 
< 2 = 600, and 5° = 25. The sum of 
3,600, 600 and 25 is 4,2 the 
of 65. A glance at the original 
number shows that we must point off two 


seems to be applicable 


number, too large 


nothing to 
It is wel 


65°. Using the 


5, which is 


square 


figures for the decimal part of 6.5’, giving 
LS” = 42.25 

It is possible to go further in mentally 
this 


it be required to find, mentally, 


squaring numbers by rule. For in 

stance, let 

the square of 317, not an easy task appar 
apply the rule: 317? 

90,000; 300 & 17 X 2 

(10 + 7)*, 10° = 100, 

140, and 7? = 4o, then 17? 
289, and 90,000 


= 3177 


ently, but let us 
300 + 17)°, 300° 
= 10,200; 17° = 
0 x 7 MS 
100 + 140 + 49 
10,200 289 = 100,480 
This squaring of 
three figures, mentally, is much easier if 


’ 


numbers containing 
the first two figures are such as can be 
For 
example, no one would hesitate to declare 
that 250° = the first 
figures, 25 are easily squared. If we make 
the number 256, we may apply the rule 
and readily find that 256° = 62,500 + 
xX 6X 2) + & = 65,536 

For the 


squared at once when taken together 


62,500, because twe 


(250 


square of anv 


figure or digit, 
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allow twice as many places in the result these orders accompanied by sketches or ways, with the edges fa ind make tf 
as the position of the figure in orignal blueprints and as a rule only one set of saw cuts square across the two edges that 
number shows. For example, the square prints with each ordet The order may are next to the back of the paper 
of 5 in 256 demands four places, because involve quite a number of operations be located to suit the position of the twui 
5 represents 50, which occupies two places. fore completion, and necessarily has to go in the frame, Fig. 2; these saw 
Bearing this in mind, let us see how the’ through different departments, the fore Y Ly inch deep Assemble all the 
rule works for numbers of three figures, man of each wishing a set of prints papers as shown in Fig. 3, bu 
when the first two are not easily squared. check the work up by. It is just on Such boards to project over the k edg 
Required, the square of 472: First, occasions that the sketches or prints must about 1 inch, and clamp togeth« then 
square each digit, 4° 16, 7° 49 and be rapidly duplicated or traced, which is witl saw cut rig wn into t pap 
2° 04, thus making 164,904; second, to iii Cia tas ees r 
this add 400 * 72 * 2 57,600 and 70 7 for Ligh* i 
2x3 280, and we have 472° 222,784 . ‘ 
[he application of this rule in mental 
involution will thus be seen to be limited 1 
only by the user’s familiarity with the ya 
multiplication tables which we used to sing 
in concert in the old, red schoolhouse. To C \ 
be sure, the chorus used to grow weaker } 
as the numbers grew larger. The 7’s and 
g’s discouraged a great many, but they 
would rally on 10's and 11’s up to II X 9, 
and above that the singers would drop out i n 
again until by the time 12 X 12 was J 
reached, the chorus would usually become , 
a solo by the teacher F. W. Barrows t ' 
aN Gla 
Another Section Liner. . ’ « 
Editor American Machinist: ‘ x} ! 
The accompanying sketch shows a sec 1 ~) } \ 
tion liner which is easy to make and has x 
the advantage of having no projecting f " 
parts. By turning the eccentric a variety . \ 4 
of spacings can be obtained from %4 inch H 
down to nothing. By making the radius 4 | y 
on one corner of the inner angle a little ———___ ES - [ § 
larger than that cn the other two dif | 
ferent spacings can be obtained with 4 
one setting of the eccentric. The con of 
struction can be plainly seen from the a4 
sketch without any further, explanation a 
The groove:in the edge of the eccen AN OUTFIT FOR TRACING BLUEPRINTS 
tric was made with a three-cornered file 
sometimes very difficult owing to the in (using the saw cuts in the boards as a 
distinctness of the originals, blueprints es- guide) until the inside sheet of each papet 
F pecially is cut through, then remove the clamp 
; The difficulties are easily overcome by and sew the papers as he describes, except 
A be r the use of this apparatus which 1s a very that I think he would get a smoother jol 
¥ \ plain pine structure or framework, no bot ind the volume would not be quite s : 
hf tom being required. In the top is insert thick, if he would use strong sewing linet 
ted a pane of ground glass, plain glass be instead of wrapping twine, and the 
[ - ing also very satisfactory, and a margin would be equally good, as it is not tl 
being left around the edge of the frame thread that breaks in a bound book. but 
to fasten the work with thumb tacks. If the paper tears in the fold 
the work is small it can be held by narrow Aronzo G. Co 
’ trips of court plaster to any convenien 
place on the glas The rear end of the The Cut Meter. 
frame is cut out to enable an incandescent Editor American Machinist 
lrop lig ve Dp iced n le d direc ly | ( \ W 
2 ’ under the wor Thus t original be t \MI 
ANOTHER SECTION LINER comes very plain and visible and can b ME ACHING ~— a a 
raced very readily H. J. Storm ( \ f 
ind the hole in the outer angle was cut ean f £ 1 H 
with a pair of sharp dividers and beveled Binding the American Machinist. ver, at advertising page 90, ue N 
with a half-round file A. C. Mason Editor American Machinist see a pictur I young and g 
— Referring to the method of binding th youth holding wheeled thing against tl 
Tracing from Blueprints. \MERICAN MACHINIST shown at page SOI. surf f a planer table. I observe tl 
Editor American Machinist: a better plan, and one that I believe is there is no work on the table, merely six 
The device shown herewith is a simple used by professional bookbinders to innocent y vhich apparently have 
but extremely useful appliance. Large discard the marking board. Fig. 1, and firm grip ot f the atm ere 
manufacturing plants doing outside work use the clamp, as shown in Fig. 3. Place ( unother element (tl ! 
for other concerns nearly always receive the two boards of the clamp together flat yke on atmosphere) which e plane 
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hand has to deal with. Tho all coons and 
all castings may look alike to him, they do 
not all work alike. | lot of 
castings, all run at the same heat which 


have had a 


varied in hardness to such an extent that 
some of them could be shaped in half the 
time that others took. My method, which 
may not suit everyone, is to speed the tool 
up (if this be possible) till the speed is 
so great as to burn the point of the tool, 
then reduce the speed a little, regrind the 
tool, and let her go. Now, if some scien- 


tific genius will invent a ‘durometer’ at- 


tachment for the cut meter we'll all be 
happy. DIXIE. 
[Durometer evidently means hardness 


Ed. ] 


meter 





Wax Press. 
Editor American Machinist: 
Seeing the description of a wax fillet 
press at page 425, and remembering that I 


had to make a similar tool not more than 
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WAX PRESS. 


a month ago, leads me to submit my con- 
The sketch 


shows all but the method of operating. 


struction as a simpler form. 


Place in a patternmaker’s vise, covering 
all the holes except the one of size desired. 
This brings the hole just above the bench 
and the fillet the 
Warm only at the business end 


level will shoot across 
bench. 
with torch or gas flame. A piece of seam 
less tubing, the plug merely driven in, a 
solid plunger filed to a sliding fit and a 
piece of wire for a handle, the latter not a 
necessity, however, completes the bill of 
PW. Ss 


material. 





Patent Office Drawings. 

Editor American Machinist 

As the subject of “Patent Office Draw- 
ings’ has been introduced by Mr. R. P. 
King, at page 376, I would like to say a 
few words in regard to the subject. From 
my own experience the fundamental rules 
as given by Mr. King have stood the test 
and proven satisfactory with one excep- 
tion, namely, the using of Higgins’ ‘Water- 
proof” for inking. It is a very noticeable 
fact that the lines drawn with Higgins’ 
“Waterproof” ink dense as 
those with ink of 
the same make and therefore not as satis- 
factory for reproduction purposes. I have 
known the Patent Office to return draw- 
ings made Higgins’ ‘Waterproof’ 
ink for that the 
lines were too gray, and with the request 
that they be made over, using Higgins’ 


are not 


as 


drawn common India 


with 


no other reason than 


“General Drawing” ink, which does not 
possess the waterproof feature. Whether 
the aforesaid feature causes Higgins’ 
“Waterproof” to produce a line more 


AMERICAN MACHINIST 


gray than the common India ink, I am not 
I do know that the latter ink 
gives best results for reproduction, which 


aware, but 


is a very important feature. It is 
true that a finger or such 
cause trouble, but a good plan is to chalk 


very 
sweaty will 
or powder your hands heavily, preparatory 
to inking, thereby avoiding the tendency 
to sweat. 

Mr. King may not have had as much 
difficulty in obtaining a dense black line 
with Higgins’ “Waterproof” ink as I have 
had, hence his endorsement of it. 

W. R. MIrreNporr. 





Die for Perforating a Large Sheet. 
Editor Machinist : 
I was for some time employed at a stove 


\merican 


factory whose principle product was steel 
gas ranges. Consequently, I was some- 
what interested in the article on perforat- 
ing dies by Carroll Ashley, at page 374. 
During my stay with this concern I was 
working most of the time on their large 
perforating dies, of which they had quite 
a number. One of them which I shall de- 
scribe was of rather a novel construction. 
The dies were made precisely the same as 
the one described by Mr. Ashley, except 
that the 


holes were laid out the sam- 


used; instead, 


from 


no templet was 
direct 
ple sheets. The punches were pieces of 


15-64 inch hardened drill rod held in spring 


chucks like Fig. 1. These chucks were 
roughed out on the screw machine and 
then finished on an arbor, in the lathe. 


Q 


—., 
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pilot c of the countersink resting in the 
center d of the tap. The countersink fol- 
lowing the tap kept it perfectly straight 


and steady. 


Fig. 4 is a section of the chuck and 
punch in place. This die was used to 
perforate quite a number of different 


sheets, and whenever a change was to be 
made it required only about a half turn 
of the chucks to loosen or tighten the 
Pieces of rubber on the punches 


H. 


punches. 
served as strippers. es 





Melting Chips in the Cupola. 
Editor American Machinist: 

Some years ago I was working for a 
firm that had quite a large foundry in con 
nection with the machine shop, and the 
man who had charge of the foundry was 
quite a schemer and searcher for new and 
In the ma- 
of 


better ways of doing things. 


chine shop they used certain pieces 


gray iron, which had to stand some pretty 
hard service in the machines of which they 


were parts, and the iron had to be just 
about right or there was apt to be trouble. 
They also used a large number of cut 
gears, and the iron for the blanks had to 
be of such a quality as to cut easily, not 
be so rich as to be spongy, which was apt 


to show as a blow-hole near an arm (and 
generally at the last tooth to be cut), and 
had to have the requisite strength. 

A great 
used here, and the chip boxes were gener 


deal of machinery steel was 
ally pretty well filled, when our foundry 


man got an idea to use up some of that 


_ dy 
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FIG. 4 
PUNCH HOLDER AND SEATING TOOLS, 
hardened and spring tempered. The screws scrap. I am not familiar with the details 


a were made of soft steel and case-hard- 
ened. The wrench, Fig. 2, has three steel 
bits b that fit loosely in the three slits in 
the chucks; it is used to screw in the 
chucks which grip the punches. 

Fig. 3 shows the tools for fitting the 
chucks to the punch-holder. The holes 
after being spotted off through the die 
were drilled, then enlarged with the coun- 
terbore 4 and countersunk with B. Be- 
fore taking the countersink out of the drill 


chuck the tap was started with the pointed 


of the development of the idea, but I don’t 
suppose it took long to find out that small 
particles don’t have much show to do any 
I don't think they tried 


wooden boxes or paper bags to put the 


good in a cupola. 


chips in; one would have answered about 
as well as the The chips 
pounded and crushed into iron boxes, and 
then molten gray iron was poured into 
these 


other. were 


the chips to make solid chunks; 
chunks or pigs were then charged into the 
cupola and melted the same as ordinary 
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pigs. In this way the chips were melted 
slowly with no chance of loss, and the iron 
produced was of such a quality that they 
had orders for special castings from a dis- 
tance of several hundred miles. 

Previous to this I had seen a number of 
methods tried for using chips, but with 
indifferent success. Some have used them 
by mixing in the ladle, but this does not 
The 
the 


pay, as too much time is required. 


proper and easiest way is to form 


chips into bricks or pigs by mixing with 
hot iron and then remelting. As a sugges 
tion, I would add that Mr. Osborne try to 
rust his chips into a chunk by using sal 
ammoniac or its equivalent; and when 
thoroughly cemented together, feed them 
into the cupola. Rust also is a great re 
finer of steel, and this might be of some 


advantage to gray iron. Gero. J. MEYER 


Machinist : 
Mr. W 


on the use of iron chips in the cupola, | 


Editor American 

In answer to Osborne's article 
would say that the practise is as old as I 
It was a common practise for foun- 
dries that had 
fifty years ago to melt up all the borings 


am. 


machine shops attached 


and turnings made in the machine shop in 


the cupola or air furnace. There was 
then no demand from rolling mills for 
that class of material. I think Mr. Os- 


borne’s wooden boxes were objectionable 
and expensive. 

Save all the oid pieces of stove pipe, say 
about 12 inches in length, and all scrap 
iron, such as kettles, pans, or any worth 
that hold 


and borings, and have your laborer or the 


iron vessels will turnings 


less 
boy that cleans up the shop deposit the 
turnings and borings in them—gray iron 
by itself and the same with steel borings 
Place these outside the shop, at the back 
door, and they will soon become solid 
blocks of old 


scrap vessels enough around, take a half- 


iron. If you don't have 


pulley pattern, about 12 inches diameter 


and 6 to 10 inches face, and cast a num 
ber in open sand. It is best to use this 
class of scrap near the close of your heat, 


when your cupola is hot and your blast 


pressure is not so high. You will have 
no more waste than you have in using 
ordinary scrap. 

Jos. H. Sprincer, Sr. 





An Old Pennsylvania Forge. 
Editor American Machinist: 

The cut of an old furnace in a recent 
issue of the AMERICAN MAcHINIsT brought 
to my recollection the old run-out and 
forge fires along the Octoraro Creek which 
forms the boundary line between Chester 
and Lancaster counties, in Pennsylvania. 
These were in operation long before and 
curing the Civil War. Their location here, 
the 
abundance 


excellent 


of 


owing to 
to 
The product of these 


I presume, was 


water power and the 


wood for charcoal. 
fires, using pig iron as a base, was blooms, 
from which boiler plate and bar iron were 
The operation consisted in 


made first 
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making “chill” iron in the run-out fire 


The sketch shows at the left this run-out 
furnace. This was about-14 inches deep 


and 36 inches square. Two sides of the 
square with the dotted lines on top were 
formed by the L-shaped casting called the 
water block—so called because of the cored 
for of water. 


the 


cavity in it the circulation 


The other two sides were formed by 


tweer plate and tapping plate. These were 


tweer plate and tapping, making the com 


plete furnace. In front of the tap hole 
were five or six chill plates, forming a 
trough into which the melted iron was 


run. The columns and brick stack above 
were only necessary to carry off the smoke 
and gases 

The operating of this furnace was about 


as follows: A fire was started with wood 


and then charcoal, and when it was well 
kindled a light blast was put on. The 
tweer was simply inserted in the hole and 
kept there by banking with heavy clay 


When the charcoal became bright red, the 
charge of pig iron was put on by placing 
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the core and welded to the rings at each 


end, thus forming the complete tweet 
The next process was the making of 
blooms (that is, wrought iron) from the 


chill plates. This was done in a forge fire, 


again using charcoal These forges were 


made of gray-iron plates, one of which was 
They 


square box, 


tweer plate were put together to 


form a using the same kind of 


but no water-cooled 


} 


a tweer as the run-out, 


plates were used. Each fire had a = stack 
at one side with a sheet-iron hood over 
the fire Phe chill plates and wrought 
iron scrap were piled in alternate layers 
in suffiient quantity to form the bloom 


hese piles were handled by a bar shaped 


like an ordinary spade, and it was actually 


called a spade This was suspended from 


a light jib crane, the point of suspension 
located so that the long end of the bar 
would nearly balance the pile of chill 
With this the pile could easily he handled 

Che hammer was made of cast iron with 
a wood helve as shown The anvil was 


a large gray-iron block set on a foundation 





the pigs end foremost over the sides of the of heavy timbers. The hammer was oper 
water block, after which a full charge of ated by a tappet or cam wheel fixed upon 
Water Space oe gall 
rd ‘fam 
a 
Inlet 
weer 
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f ertccered Tail Kawe 
ime ’ ™ nut 
SOME DETAILS OF AN OLD PENNSYLVANIA FORGI 
coal was put on, and the pigs were gradu- the waicr-wheel shatt The water wheel 
ally pushed farther in until they were all was the old overshot, made entirely of 
melted. The melted iron was then allowed wood The shaft also was wood, 2 or 3 
to remain until it would bubble or boil. feet in diameter and octagon in shape, 


This operation was called “coming to na 


ture.” Then it was tapped out and allowed 
to run into the chill in front, forming a 
This was cooled 


plate, say, 2 inches thick 


by water until it would not “bleed.” Fin- 
ally it was broken into pieces about a foot 
square. This was the entire operation of 
making “chill-plate.” 

The iweer, a section of which is shown, 


black- 


smith, and a better piece of work it would 


was made by a common country 
When a boy I have often 


First 


be hard to find 
watched the making of these tweers. 


a plate of iron of the proper shape was 


heated and bent around, forming a funnel- 
shaped tube, the joint being nicely welded 
On each end of this tube was then welded 


a ring of sufficient diameter to form the 


water space. Then a second plate of prop 
er dimensions was bent around and welded 
This was then slipped over 


at the seam 


with iron gudgeons extended through the 
hearings, each end carrying a crank which 
Phese 


cvlinders were made entirely of wood built 


operated blowing tub tubs o1 


up of segments both glued and screwed 
togethe Those at the old forg: were 
double-acting The inlet valves in the 


heads were made of leather with pieces of 


plank on their backs. Those in the upper 


head were supplied with springs made of 


hickory to assist in closing them Phe 
piston rod was iron, the cross-head slides 
and wavs, connecting rod and boxes all 


were wood 

The miled chill was taken from the piling 
table, p'aced in the forge fire, and brought 
to a white heat: then, by the use of hooks, 
it was again put on the spade and carried 
to the hammer, where it was thoroughly 
hammered into a_ perfectly solid bloom 
Wrought iron produced in this way was 
during the Civil War 


in great demand 
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and brought a very high price. The run 


out fire was in charge of the heater, who 
usually worked for a fixed price per ton 
of chill plate. The forge was in charge 
of the hammer man, who also worked 
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a draftsman’s scale in making a draw- 
for scaling a drawing the older 
form is decidedly superior 

When I first went into a drawing room 











FIG 








FIG. 3 
DRATSMEN’S SCALES 


by the ton of finished blooms. Each of 
these iren earned what was considered 


enormous wages in those days 


B. W. 7 





Draftsmen’s Scales 
Kditor American Machinist : 

The criticism of the folding rule by Mr 
Wacker, at page 500, leads me to say a few 
words in defense of a useful tool that, tho 
‘made in Germany,” has found wide ac 
ceptance here. Many of us, perhaps, nevet 
knew that these rules were ever graduated 
in any other way than on the outside face 
reading from left to right; and now, know 
ing it, are not disposed to discard old 
friends 

The proper way to use such a rule is to 


hold it edgewise, bringing the graduations 


direct contact with the surface meas 
ured, as in Fig. 1 It will also be seen 
that a given length can be measured with 


less opening of rule than when the gradua 
tions are on the inside face. For instance, 
© inches can be read with two folds of the 
old rule opened, while three folds are re 
quired with the newer form. A very use 
ful addition to either form of rule may be 
made by replacing the metal end protecting 
strip with one having a slight projection 
beyond the edge, as sketched in Fig. 2 


Either form of rule is a poor substitute 
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one scale to an edge boxwood scales and 
have used them with increasing satisfac 


tion ever since. In fact, until recently, I 
have had very strong convictions on the 
scale question and have been tempted to 
inswer criticism with Whistler’s retort, 
made during a heated argument, ‘Look 
here, man; I’m not arguing with you, I'm 
telling you.’ However, not long ago | 
saw a flat scale with the zero a scale foot 
or two from the left-hand end and full 
graduated each way from zero, as in Fig 


3 such a seale is, I believe, furnished 


> x 


with the Universal Drafting Machine. The 
scale that I speak of had a small brass 
] 
le 


plate let into its body and had a verv 


small notch at the zero. The scale was 
very plainly marked and seemed in every 
way desirable. 

I am also sending you a sample of a 
metric rule, Fig. 4, which, I think you will 
agree with me, should be acceptable to the 
most pronounced metrophobist 


X DRAFTSMAN 


Editor American Machinist 

At pages 318 and 357 I find articles 
devoted to draftsmen’s scales, and in re 
ferring to the triangular scale the objec 
tion is raised that a large amount of time 
is wasted looking for the right face from 
which to take off the dimensions. 

This difficulty may be easily overcome 
by cutting a row of notches in the rear 
side of the most used edge, the notches 
running into the central groove and being 
made large enough to be easily feit. By 
grasping the scale and feeling until the 

















learn drafting with us, you must provide 
yourself with a good set of scales.” 
» I bought a set of full 


AGITATION ENDS IN SMOKI 


notches are located, it only remains to 


roll the scale over in the hand and the 
} 


proper face may be found without even 


the trouble of looking for it 


CONSTANT READER. 
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Proper, Dimensioning of Working Drawings. 
Editor American Machinist: 


It is acknowledged by mechanics and 


draftsmen that the proper dimensioning ot 
working drawings is a very essential feat- 


ure of the draftsman’s work. Draftsmen, 
s a rule, are governed by the customs of 
the firm by which they are employed 
Some want simply the machine-shop or 


finish dimensions given, while others want 


he working drawings dimensioned in a 


ery complete manner, but there are sev 
features that are esse il, no matter 
vy few or how inv dimensions ( 

0 d on a drawing 
First of all comes ac \ No draw 
u of much value if the dimensions on 
re not correct Incorrect dimensions 
working drawing are % mstant an 


vance and source of erré 


Plain figures and letters are the next in 
mportance \ great many draftsmen 


Oo each 
These 


made 


make figures that have a similarity t 
the 


alike. 


ther, as the 3 and § or 2 and 9. 


1 4 1 
figures not look if nicely 


do 
nd if the 
But often the draftsman is 


ir the 


blueprint comes 


a little 


out perfect 


careless 
blueprint is blurred soiled and 


Ss 


or 
or if 


the 


for 


2 look like a 5, 


then the flat top 3 
of the 2 
it 


may 


the top curve large and 


be 
The figures cited are among the most 
tT 


bottom line faint may mistaken 


a Y 


common 


be read incorrectly, but there 
that 


are others are sometimes subject to 


doubt. By a little practise the draftsman 


can accustom himself to a set of figures 


that will be plain and not likely to be 


wrongly read 


There are numerous styles of letters used, 


but the most common, and without doubt 
the best, is the ordinary single-lise block 
letter. It may not be as easy to make as 


some others, and it may not make as pretty 


an appearance on the drawing, but it is 
more easily read and understood by the 
average mechanic or workman than any 


other style of letter 


Neatness in a drawing, altho not essen- 


as far as efficiency goes, is a feature 
hat should be constantly aimed at \ 
neat drawing that is also accurate and 
plain is something that no draftsman need 
be ashamed of. Some have a natural abil 
tv for making neat drawings, while others 
re obliged to train themselves in order 


to obtain this ability 
Many draftsmen pay no attention to t 
of 


he 


cation dimensions 


notes, but put 

hem on just as they happen to come, re 
gardless of the location. This is a fault 
sometimes causes trouble and fre 
quently considerable delay. Sometimes in 
view of a drawing a number of circles 
ruck from a common center will be 
shown, while the other view shows the 
projections of these circles. If the dimen- 
sions are placed on the view showing the 
rcles,-doubts are apt to arise as to just 
vhat part of the other view the circle 
refers to, whereas, if the dimensions are 
laced on the other view by means of 


} 
es 


ought out from the different points, 
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1 


Ince ity ot ust what points are 
meant will] be eliminated 

\ dimension placed so that it comes 

directly on the drawing will frequently be 


in 4 position where it will be hard to find 


and possibly come mtact with some 


in ce 


1e lines of the drawing, and thus make 


a mixed effect, tho frequently the drawing 


is ( such a laracter that dimensions 
placed upon it can be plainly seen an 
easily found The best wav, as a rule, is 
br ng the dimensions he itside of 
he drawing by means of ng dash line 
hus placing dimens most f 
I Ne posit n ror eading 
The dimens é hould be muc¢ 
ohte ! ( ghtes ( é 
¢ T \\ g we aas 
east one it n lengtl Dimension 
es made 1 manner will not be m 
aken for lines of the drawing, whic . 
ikely to be the case if the dimension li 
ire long, solid lines, or are drawn across 
the drawing If red dimension lines are 
used, there is less danger of confusion 
In order to make a neat job, the arrow 


points must not be too large. Large arrow 


points look clumsy, and 


oft 


it frequently hap- 


lines the 


that 


pens two drawing are 
close together and the dimension line 
crosses one of the lines so that with the 
large arrow point it is not always plain 
to which line the arrow points. On the 


other hand, the arrow points should not be 


too small, for then the dimension line may 


seem to go to no definite place 


VW 


The South American Market for Machinery. 


Some of o1 


ir exporters of machinery are 


grumbling because they say our trade with 


some of the South American markets is 


falling off. One machinery firm—mainly 


interested in the Argentine trade—states 


that tl agricultural machine and 


mple 


ment business is now almost entirely tn the 


hands of United States makers, they sup 


plying most of the reapers, reaper-bindet 


rakes, W 
es and thresher 
that your rds 


to supply just what 
conditions and are constant 
provements They deal 1 
supplying 


r | t 


sometimes 


in the Spanish languag 


ind | 


that British makers don’t care 


be lie ve 


» alter their regular types of machines, or 
» alter them in any particular way, where 

s vour manufacturers r some of them, 
it any rate—will reduce the cost and build 
the machinery, thereby getting the order, 
friends and clients at one stroke I am 
ifraid that many of our large machinery 
nouses are too aristocratic to bend t their 
ustomers nd don’t care to make new 


patterns unless they see a substantial prof 
t o 


t Small firms cannot ri 


f making fresh patterns on the odd chat 
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f getting elative n order, conse- 
quently the foreigner steps in and obtain 
e business 
British shipmet ot machinery of all 
sorts Sout America in 1902 totaled 
£1,119,000 n 1903, £1,231,000, which 
does 1 seen ) Cc rly etrograde 
ve eve I ft t dist se 
rv big advance \ ellane S 1e t 
uC es fr £452,000 £543,000 
extil ery, f1 £164,000 to £174 
100 g ry, from £77,000 
£1 32,000 gines 
I! £35,0K L70.000 S 
m ¢ £144,000 £179,000 
f OO £217,000, 
| \ 
g \ mone 
) rag ( p e 
( Bi \N eC1ed 
I \ pal S¢ ( 
t ( ntt I < ¢ | ( eve 
g Gert \ nake 
1 lo it e of the public cor 
cts \ p y be given out this 
veal he il I $27,896,000 (Chil 
an currency Of 1m 18 million do 
irs is for new railroads in Chili,6 millions 
f maritime works, $288,780 for drainage 
nit m ns for bridges An immense 
quantity of mn work will be wanted, also 
hydraulic cranes and machinery needed in 
the construction of docks and breakwaters, 
s new docks w probably be built at 
Valparaiso withi vear or two. By the 
wav, I may mention that the Argentine 
Government has recently decided to admit 
duty free machinery intended for the 
cotton and woolet ndustries ginning 
weaving, carding, et Further, these in 
dustries are not to i\ iny national taxes 
mpo ed mm the ! ror ten vea;&rs Th S | 
mt ft vour € 1) ose line 
On ecel 1 | referred in these 
nns tot mprobability of Austra 
ia being ifacture locomotive 
it price d compete with Britis] 
nd Conti n Particular t 
the 1 ve f engin f made 
England, Gert \ustralia hav 
eel d having been re 
ce d at Svdney | tenders per engine 
vi | £4,100: Germany, £4,61 
| 1) t 00 > it] \ tra i 
ts.o1¢ Clwde | rineering Company 
t6.02°5 H 1 ( an £6.08 It 
y hy 1) \ me ’ firm te 
ve b esting and mplete 
| | og | { { 
WW Te , 
- % t rfe V 
fiec en tl e «done y it 
esents having Reels 
‘all hin ’ 
Wooden water pipes, mostly elm, dug up 
| don not long ago after ha g been 
the ground tw enturie were excel 
tly pre 1 In e instance two 
‘ ere ‘ e” } 1 } ’ ad 
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The St. Louis Exposition—ltl. 

EDITORIAL CORRESPONDENCE. 
MAGNITUDE OF THE EXPOSITION. 

Undoubtedly the most impressive single 
feature of the fair is its size. A good deal 
more money has been expended here than 
has been spent in the creation of any pre- 
The United States 


Government alone is involved in it to the 


vious exposition. 


extent of something like $15,000,000, and 
this is but a fraction 
ture by States, foreign countries, exhibi- 
tors and by St. Louis herself. 


of the total expendi 


There are 


250 acres under roof, which is just twice 


the amount under roof at Paris in 1900 
and 50 acres more than at Chicago in 
1893. When it comes to area of grounds 


the disparity is still more striking, there 
heing here 1,240 acres, which is twice the 
area at Chicago and nearly four times the 
area at Paris. There is plenty of space, 
the 
present they are indeed too much so for 
the 
for the 
operation, tho it is promised for the 7th. 


and distances are magnificent. At 


comfort of visitors, who must walk. 


intramural railwey is not yet in 


This will make the circuit of the grounds 


near the outer boundary, but will still 


leave plenty of walking to be done = to 


reach the various buildings and in tramp 


ing through them It is understood, too 


that the charge on this road will be 10 
cents flat. This is too much, and will dis 
courage its use for the shorter trips by 
those who, for one’ reason or = anothet 


must limit their expenditures 


FACILITIES REACHING THE GROUNDS 


\s to 
grounds from the city, these seem to be 
adequate. \ 


FOR 


the facilities for getting to thx 


number of street car lines 


at the various 


little 


gates 


deposit 
tho 


passengers 


here one must exercise a care 


or he may find himself set down at a gate 


very far from’ the particular part of the 
grounds he wants to reach, and this at 
present means a very long and dusty 
walk, and later will mean the same or a 
trip on the intramural. There are also 
automobiles which make regular trips 
from the business part of the city, and 


some ot them take one into and about the 
grounds for a dollar, including the admis 
sion fee of 50 cents 

It seems probable, however, that later, 
when the crowds become dense, as they 
the Wabash 


most of the people to the grounds 


probably will, railroad will 
carry 
This 


which depart from the Union Station and 


road has fitted up special trains 


from the grounds every fifteen minutes 


and make the trip in about twelve min 


utes. The fare is 10 cents. He who goes 
by this line, however, may very appropri 
ately provide himself with a sombrero and 
huck-skin breeches, for he will be a rough 
rider all right. Indeed, it is far and away 
the roughest riding I have ever done, and 
The 
regular box freight variety. 


I have done some here and abroad. 


cars are the 


evidently to be used in the regular freight 


service after the season is over. Slits 
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have been cut through their sides at in- 
tervals and provided with sliding doors. 
There are some very small windows, and 
the small, slatted, very rough, carelessly 
painted and straight backed 
seats are veritable instruments of torture, 


absolutely 


especially when the motion of the car be- 
comes so violent as actually to raise one 
at times clear off the seat. I am by no 
means delicate, but the ride I took out to 
the grounds yesterday morning was an 


awful ordeal, and how anyone with a 
weak spot about his anatomy can endure 
it is more than I can understand. At any 


rate one’s liver and other internal appar 

atus must be firmly fixed in their proper 

positions, or an ambulance will be needed 

at the end of the trip. 

SOCTETIES. 
A unique Hall 

will be a room fitted up on the gallery at 


PROVISION FOR ENGINEERING 


feature of Machinery 
one end for special use as a headquarters 
of visiting members of the American So- 
ciety of Mechanical Engineers. The room 
is, | the 
exposition authorities and will be fur 
the 


understand, being supplied by 


nished by society. Various foreign 


societies of engineers will also be pro 


vided for in a similar manner, usually 


within the space assigned to their respec 
tive countries within the building 


THE POWER PLANT 


\t this time it seems to me_ probable 


that the Westinghouse interests will be 
far the most prominent single exhibitor 
here in engineering lines. Besides then 
large exhibit in the Department of Elec 
tricity, they have much the largest single 
space in) Machinery Hall, their exhibit 
there being 200x260 feet Within this 
space they are fitting up a small audi 
torium, like a theater, where they will 


exhibit upon a screen views of their works 
and, I suppose, moving pictures showing 
just how things go. 

Of the 
that furnish power for lighting and other 


five principal vertical engines 


purposes, fovr are Westinghouse direct 


connected compounds with cylinders 38- 
at an initial 


using steam 


140 pounds. 


76x60 inches, 


pressure of about The nor 
mal capacity of each is 2,900 horse-power : 
maximum, 3.500 horse-power. The re 
maining large vertical is an Allis of the 
Metropolitan type—i. ¢., with the high 
pressure cylinder horizontal and the low 
pressure cylinder vertical, both working 
on the same crank. Its capacity 1s 5,000 
horse-power. 

Only two foreign-built engines will be 
seen here, and a curious contrast of the 
engine exhibit compafed with the one at 
Paris is that not a single engine will be 
seen here with poppet valves, whereas at 
Paris engines with such valves were plen- 
tiful, if indeed they did not predominate. 

A lot of power is to be used here, 25,000 
40,000 engine 


The 
Machinery 


boiler horse-power and 


horse-power having been provided. 
stand in end of 


engines one 


Hall, and the boilers are in a 


separate 
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building covering 100,000 square feet of 
space. 

One the 
“monumental” smokestacks which formed 


notices absence here of the 
such a prominent and attractive feature 


at Paris. Here, indeed, there are no 
stacks, properly speaking, but only short 
steel funnels which are scarcely notice 
able, and through which the products of 
combustion are forced by four large, di 
rect-driven fans. These are for the hori 
zontal boilers only; the upright, of which 
there are a number, having each its own 
separate, and of course much smaller 
smoke pipe. 

water-cooling 


the 


There are four large 
for 
cascades and fountains 


a very attractive feature of the exhibition 


towers condensers, and, besides, 


which form such 
are supplied with water which comes from 
the condensers, and are thus made to do 
double duty, in accordance with the utili 
tarian spirit of the age. 

The facilities for handling coal in the 
boiler plant are very complete, an equip 
ment of Link-Belt Engineering machinery 
taking the coal from the pits into which 
ii is dumped from the cars and conveying 
it to hoppers in front of each boiler, from 
which it is supplied to and fed into the 
furnaces by automatic stokers 

THE FLEMING ENGINE, 

Those who are fond of saying that the 
tendency in machine design is always and 
constantly in the direction of simplicity 
fewer and fewer moving parts—will her¢ 
be gratified at sight of the steam turbines 
which when to have n 


seem, running, 


moving parts and actually do not have 


very many. But they will receive a shock 
when they see in operation the “Fleming” 
four-valve engine which as a first impres 
sion gives one the idea that the designe: 
meant to put on all the moving parts he« 
could find room for. The engine is a two- 
cylinder compound, with cylinders having 


volumetric ratio of 7.3 to 1 


a net 7 propor- 


tioned upon the plan advocated and prac 
tised by Geo. I. Rockwood, and it has three 
eccentrics (one of them controlled by a 
shaft governor), three trussed eccentri: 
rods, innumerable rocker arms, and sixteen 
separate and distinct connecting rods for 
transmitting motion to the various valves 
There will be plenty of people, I know, 
who will see this and 


engine running 


who will turn up their noses at it as a 


piece of needlessly complicated design 
But they will probably think again when 
they find that its four valves for each cyl 
inder are controlled absolutely, i. ¢., with 
out a detaching device, work noiselessly 
at high speed, give a very quick and sharp 
cut-off and enable the engine to maintain 
a degree of uniformity in steam economy 
throughout widely varying loads that is 
remarkable 

The engine formed the subject of a pa 
per presented by Benjamin T. Allen before 
the American Society of Mechanical En- 
1903, and was fully 


gineers, December, 
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illustrated and described in Power last 


February, it being shown that its steam 


consumption varied from 15 pounds per 
indicated horse-power hour at 40 horse- 
power to 12.5 pounds at 450 to 500 horse- 
to 12 


horse-power, the rated capacity being 500 


power and rising 75 pounds at 570 


horse-power. He who thinks the engine ts 
“too complicated” has the fullest oppor- 
tunities for designing an engine that will 
be more simple and that will equal it in 
steam economy under widely 
load And after all 
to be hopelessly complicated is seen to be 


One 


fixed eccentric controls the exhaust valves 


varying 


what seems at first 


simple enough as one looks into it 


of both cylinders, the other fixed eccentric 


controls the steam valves of the low 


pressure cylinder, while the movable ec 
centric, to which the governor is attached, 
controls the steam valves of the high- 
pressure cylinder, and each system is com 
plete and distinct in itself and can be ad 
justed independently of the others. It is 
an engine which is bound to attract a great 
deal of and in fact 


attention, is already 


doing so 


UNINTENDED EXHIBITS. 


\s is usual, one sees a good many intet 
esting things in these days of hasty prep 
not be after the 
For 


Corliss type 


aration that would een 


exposition 1s complete instance, one 


engine of the was turning 


over very slowly and yet with remarkable 


smoothn and uniformity of motion as 


tho it were simply being limbered and 


warmed up a little. Going around it, how 


ever, revealed the fact that a grinding 


machine had been improvised, which, driv 


en by a motor and attended by a very un 


communicative man, was grinding off on 


side of the rim of the tlywheel A littl 


inquiry developed the fact that the whee 
which was in two parts and about 12 to 14 
had 


rim joint 


been fastened to 


} 


feet im diameter, 


gether at the y shrinkage links 


let into suitable recesses provided at the 


When 


wheel, these links had been put in on one 


sides of the rim putting in the 


side first and had drawn the wheel out of 


true laterally so much that when the links 


were put in on the other side they failed 


to draw it true again and about '% inch 
had to be ground off each side of the 
wheel to true it. This, tho it will make 


the wheel run all right, will not of course 
put it in the condition in which it ought 
to he 

Another cross-compound horizontal has 
ceveloped a shrinkage crack across the bed 
have to be 
load 


on one side and will patched 


before it can run with a \nother 


case probably in which the molder has de 


feated 


signers 


the purpose and object of the de 


CHARGES FOR POWER 
Last week I spoke of the fact that many 
Elec 


tricity Building instead of in the Machin- 


tool builders would exhibit in the 


ery Building and of the difficulty which 


had arisen about the matter of charges for 
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power. In Cincinnati one hears a good 


deal about this and they are quite out 
their 
that it 
that 
for power and that later not only was it 


that 


spoken in opinions regarding it 


They say was at first distinctly 


given out there would be no charge 


announced power would be charged 
for, but that the price charged is excessive 
and is based solely upon the full maximum 
capacity of the motor or motors installed 
by the exhibitor, regardless of whether he 
uses the motor all the time or only a small 
fraction of the time: or whether the motor 
is to be used simply to keep the machine 
in motion, using a tenth of its power ca 
pacity, or to drive it in doing work at full 
tool builder de 
for 


power alone was $1,000, and this, added to 


capacity. One Cincinnati 


clared that his estimate of expenses 


other necessary expenses, made it seem 


inadvisable to go into it. One builder told 


me that they (the group of builders to 


which he belonged and whose members 
act in concert in such matters) figured up 
the total expense and deliberately conclud 
ed that the money could be spent to better 
rms of advertising 
had 
considerations 

Moore, the 
Machinery, 


capacity at 


advantage in other f 
and that their decision been. based 


upon purely business 
On the hand, M1 


Department of 


other 


Chief of the 


and who acted in the sam 


Buffalo, declares that it was never prom 


ised that power would be free to all com 


but that it was only to be given in 


ers, 


special Cases In some cases which lhe 


specified he is doing this or will do so. He 
ictually cost thi 


that the power wil 


Says 
exposition authorities more than they will 
receive for it The expenst of installat 1 
has been heavy They pay ¢ ich boiler ex 
hibitor $7.50 per boiler horse-power, buy 


$2.20 per ton, bring it in 


P.M. and 5 A. M. in 


their coal at ( 500 


tons daily) between 7 


special dumping cars that have been built 
for this service, and may have to pay mort 
for coal in order to reduce smoke. They 


all boiler 


who operate the engines receive $4.50 and 


pay attendants and the engineers 
$5.00 per day of eight hours 
that 


placed by the 


He says insurance has been so 


exposition authorities as to 
reduce the rates to be 


that he 


paid by exhibitors, 


and declares does not see how 


reasonably he ex 


any exposition could 


pected to do more than this one has done 


I understand that the situation, as it 


stands, may have some bearing upon the 


question of awards, and that awards on 


machinery cannot be made to exhibitors 


Building except with 
Chief of the Depart 
Mr. Moore. It is 


doubtful, however. if those exhibitors who 


outside Machinery 


the consent of the 


ment of Machinery. 


are outside will worry much about that 


Few builders of machine tools attach 


much importance to medals and diplomas 


nowadays, at least so far as their home 


trade is concerned, it being pretty well 


understood that few American ma 


the 


very 


chine tool buyers are influenced in 


least by such things, but that they base 


their selections upon other considerations 


entirely 
As to the cost of installation, the repre 


sentative of an engine-building concern 


tells me that it cost him $1,846 to put 


one of his en 


foundation fot 
Machinery Hal 
lar foundation for a duplicate of the en 


gine having 


down the 


gines 1n an exactly sim 


been recently put im in De 





troit at a cost of $sso. While much of 
this enhanced cost is due to the extraor 
dinary demand for labor and the fact that 
a man who can d yvthing—even a little 
can get pretty nearly his own price tor 
doing it. it is not all that The hotel 
lobbies resound with tales of woe related 
by exhibitors to one another, and I heat 
one man trom Roche ster, who, atter get 
ting through with the demands of worl 
men. told about a contractor who had 
charged him &o-odd dollars tor 500 teet 
of matched ring, wl he said could 
be bought at home for about $30 per 1,000 
feel 
As to cost of seeing the exposition 
seem me on 1 make it almost any 
thing hoose cal iftord » tar 
he cost ! \ Vv cerned Lh ( 
s Vv vy up I 1 1 nea&rty | 
i 1 s can be ited, and 
there bu 1 tor ition co CK 
ed \ ‘ 1 qv ( re valle 
fort f gnedly 
gam t ) rik 1 tind t 
price gene \ tl he ground 
‘ rit l cy i\ ” nad | 
not, depending up he notions of the 
vena he ) 1 the « 
‘ ‘ ) ! ( ( id in 
fat te { ( find a 
Vacant THe ( iV pay ery v 
1 for it nd advantages. i 
Ciuding perl ] | CY ¢ 1 itt 
nN e Gg v-1 ( verTnof} 
We ( » \A\ | uch « idet 
pric n himself ‘ I table ec pan 
ill roou ] \“ it rried ryote rece 
war in his State and defied the court 
one may, within a tone’s throw) find 
popular restaurant where the people wil 
ire not governor nor the sisters nor the 
cous r the aunts of governors, tr 
napkins around their necks, drink tea out 
of their saucers and = otherwise” en 


themselves in defiance of the “rule ind 


regulations made and provided,” at price 


about low enough to suit anvbody 


St. Louis, May 4 F. J. M 
Insurance authorities recommend t 
all belts passing t] rough oor . or vertica 
shafting operating through floors, should 


be cased in to the hight of at least j tect 


recent short-circuiting of a main 


cable in the power-house of the Manhattan 


at the beginning of 


Elevated Railroad just 
the evening rush hour deranged the circuits 
a hundred thousand passengers 
hundred 


a period varying on the dif 


of at least 


bout a miles of track wer 


paralyzed for 


ferent lines from ten to thirty minutes 
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Is the Englishman Slow ? 

There is a tradition in this country, and 
we are not sure but that it reaches across 
the water, that the traditional Englishman 
is a hide-bound conservative who adopts 
new things and new methods only when 
We are far from trying 
the 


driven to do so 
to settle the 
other, but certain recent happenings tend 
the 


question une way or 


at least to jar conclusion which so 


many accept as a matter of course. 
The way in which the development of 
high-speed steel has been taken up in Eng 


land does not suggest any lack of ability 


to recognize and appreciate a good thing 


The experiments undertaken at the Man 


chester School of Technology are far and 


away the most complete that have been 


undertaken in any country, and could have 
been carried out only by those with a far 


reaching spirit of enterprise. English ma 


chine tool builders, too, are at least not 


behind our own in the modifications of 


their designs to adapt them to the new 
steels, while, in the manufacture of the 
steels, those of our readers who buy 


brands of English make do not need to be 
reminded that the English 
have not been slow in studying and de- 
veloping the possibilities of the discovery 
of Taylor and White and in putting the 
results of their work before the public in 


steel makers 


commercial form. 

Another illustration of the same kind is 
the manner in which the premium plan 
has been taken up in England. Our read- 
ers have been kept informed in a general 
way of the progress of this system, but 
to us the most striking feature of it all is 
its adoption in the navy yards—the place 
of places where conservatism is supposed 
this 
How many years do 


to rule, and where, in country at 


least, it does rule. 
our readers expect to elapse before that 
plan is officially adopted or tried in Amer- 
ican navy yards? 

It is never to be forgotten, too, that it 
was in Great Britain that the marine steam 
engine was three times revolutionized in 
a comparatively brief period. Beginning 
with the paddle wheel and its appropriate 
slow-moving engine, the simple screw en- 
gine, the compound and the triple-expan 
sion forms followed in quick succession, 
and now we see the boldest innovation of 
all—the adoption of the steam turbine for 
the forthcoming Cunard steamships. 

We confess that these things, which by 
no means exhaust the list that might be 
drawn up, rather give pause to the easy 
going assumption that because the Eng- 
lishman does not always see things as we 
the 
progress that we do he is therefore neces 


do, and does not follow same line of 


sarily slow and can be regarded as an 
easy competitor in the industrial race. 
One of the things which has no doubt 
done much to foster the belief in the back- 
wardness of Englishmen is their habit of 
To be sure, this 
self 


which 


merciless self-criticism. 
is sometimes mixed with an air of 


regarding things in 


complacency 
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they think they lead, but it is nevertheless 
true that the English technical press in- 
dulges in criticisms of things English 
which the American public simply would 
not tolerate. Our weakness is no doubt a 
desire to hear the eagle scream. We de- 
sire to be told what a great people we are, 
and while the Englishman may like to be 
told the same thing, he nevertheless toler- 
ates the opposite in a way which cannot 
produce an excellent 


do otherwise than 


effect. 





Doubts About the Battleship. 

One of the curious details of the world’s 
progress, especially in mechanical and en- 
gineering lines, is that while every device 
or arrangement is in its turn superseded 
by something more effective, or in some 
important respect more satisfactory, and 
often by something very different, the lat- 


ter does not usually make its appearance 


until the possibilities of its predecessor 
There is 
has 
own 


exhausted 
attention 


have been nearly 
nothing new in this idea; 
both in 
the 


we push our con 


before been called to it our 


and elsewhere. In line of 
mechanical invention 
trivances toward perfection with the hope 
that they when perfected may begin a long 


career of excellent 


columns 


uninterrupted 
In fact, however, the com- 


and 
achievement. 
pleting of the thing is too often closely 
followed by the ending of its usefulness 
and the throwing of it out of service. 
When a machine is apparently as nearly 
perfect as it is possible to make it, then 
especially is the time to expect something 
near at hand to crowd it of service. 
These things we realize only in the retro- 
spect. We must still go on in good faith 
to work out our always temporary suc- 
their ephemeral 


out 


and even when 


character is fully revealed we are not to 


cesses, 


be reproached for our shortsightedness, for 
our sight has really not been short only 
as is the sight of all of us. 

Undoubtedly, much of the best work of 
the world’s greatest engineers has culmi- 
nated in the modern battleship, and the 
machine is, according to our present lights, 
so nearly perfect that it would appear to 
be almost the natural course of events for 
circumstances to be developing which 
should render our floating arsenals prac- 
tically useless for the purposes for which 
Who shall say 
pro- 


they have been designed. 
that this is not what is actually in 
gress? Our modern ships of war have 
been developed largely upon purely theo- 
retic lines, and necessarily so, for happily 
there have been no continual opportunities 
for proving them in actual service, as we 
have been able and even compelled to do 
with the locomotive. When we do things 
theoretically a most familiar experience is 
that 
incomplete. 
conditions under which our modern battle- 


our theories are either incorrect or 


The assumptions as to the 


ships would exist and operate in time of 
war would seem to have been fatally op- 
Our ships should be terribly de- 


timustic 
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structive if they could have their own 


way and if the enemy were inert; but what 
if the enemy is alert instead, and equally 


equipped for offensive operations? We 
have gone on developing guns and increas- 
ing armor, but there are to be no more 


so-called “fair” fights, no laying of yard 
arm to yard arm and exchanging broad 


sides. Each ship is an engine so terribly 


destructive that every equal encounter with 


another would only make sure the de 


struction of both opponents, and little of 


the purposes of war would be accom 
plished by that. The game of naval wat 
fare now 1s to strike the vulnerable part 


of the ship, and every ship:of every nation 


Ss a marvel weakness as well as of 


strength Achilles was a terrible fighter. 


but he vulnerable in one heel, and that 


Was 





was ultimately fatal to him. Our _ ships 


are all absurdly vulnerable, not in one heel 


only but, say, from the waist down, and 


the Japanese are showing the world how 


modern naval strategy may be expected to 


be developed. They are more than sug- 
gesting to the world that the monsters of 
our fleets are useless machines, or that 


they can be more dangerous to themselves 
to the 
pleasant to think of all the science and 


than enemy. It is not altogether 
skill, the honest work and the wealth em- 
bodied in the navies of the world and to 
compare it with what may be hoped to be 
accomplished by our engines of defense 
and of destruction when the occasions may 
More satisfactory results are still 


the and 


arise 


to be expected from inventions 


devices which do not deal with war 





The recent disastrous fire in Toronto 
again called attention to the differences in 
hose fittings in the different cities. The 
Baltimore fire and the subsequent discus- 
sions of the 
had led the chief of the fire department 
of Hamilton to investigate and to find that 
the fitttngs of his department were not the 


those of that 


incidents connected with it 


same Toronto and they 


as 


would not go together By a wise fore- 


thought he at once had thimbles or coup 
lings made by the use of which it was 
possible to use the hose of either city inter- 


changeably, and when Hamilton sent help 
carried 


to Toronto the hose which was 

was all available and did good service, 
while without the special devices for mak- 
ing the connections it would have been 
useless. It would be well for all cities to 
investigate the hose couplings of their 
neighbors and in self-defense provide for 


1 ¢ 


emergencies, as was done at Hamilton 


They must be using high-speed steel, o1 


its equivalent, in paper-making machinery, 


judging by the gait at which paper ma 
chines are now being run \ machine 
built by the Bagley & Sewall Company, 
Watertown, N. Y., is running on news 
paper at 515 feet per minute and has pro- 


duced 334 tons of paper in 24 hours’ con 


tinuous run 
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Some New Things. 


A NEW PULL CUT SHAPER 


shows a traverse head 


The 


shaper, in which the cutting takes place 


illustration 


am 


during the backward stroke of the 1 
the quick return occurring during the for 
stroke Che of 


ward advantage this is 


037 


] 1 } 


contacts at all pornts with the exception 
of the set-screws for iolding the tool 
[hese screws are large in diameter, and 
have a long bearing | xcept tor the head 
ram and other modifications that have 
been made, this traverse shape s Wial 
, , 
to the regular pus! ut shaper de by 
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4 NEW PULI 


that the of the cut draws the 
table and apron more closely to the bed, 
of the 
the 


the 


pressure 


instead forcing them apart, as in 


regulation machine. In many cases 


work itself can be clamped direct to 


bed of machine, 1n which case the resist 
ance to the cutting is not altogether de 
pendent on the hard clamping of the work 
work 


\ further advantage is that which 


( 


UT SHAPER 
the Cincinnati Shaper Company, Cincin 
nati, Ohio, the introducers of this to 
S-INCH HIGH-SPEED LATHI 
Ihe halfi-tone shows an 18-inch lathe 


which has beer cle s ened to In capable ot 
removing more metal in a given time than 
any of the high-speed steels will stand 
The live spindle has a front bearing of 
354 imches diameter by 7 long 

















S-INCH HIGH 
has beet ud = oft may « C 1 the 
shaper with the lines in front, and as the 
cut is from front to back there is no dan 
ger of breaking away on the front edge, 
so that operator can cut right down to 
lines The tables are removable, so that 
large pieces may be clamped to the bed 


so constructed that the stress 


The head is 
the 


cut comes 


upol . 


PEED \THI 

I ue 
ng : wo ‘ r et pp 
\ T pri uv 1 ( 1 fh \ i 
eCavy ind ha i Cat £ Ol I ( 
entire engeth, or 36 necne ie feed 
we ( stro go] hha] 1 rop or 
the other part f the lathe nd provide 
for feeds from 40 & per The \ 

? \ h the T g lide ive more 
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than the wearing surface of the 
ordinar; lathe of this swing; cutting tools 
may be used inches. 


With belt back 


gears iron and steel may be turned up to 


twice 


large as 4x14 


as 


open and small ratio of 


5 inche, diameter at a cutting speed as 
fast as the best high-speed steels will stand. 
With the large ratio of back gears any 
work can be done in the lathe from 5 


inches diameter up to the full swing of the 


lathe in either cast iron or steel. The 
lathe has a regular gradation of spindle 
speeds from 400 to 10 per minute. This 


lathe is built by the F. E. Reed Company, 
Worcester, Mass. 
\ UNIVERSAL RULE 


The little instrument or attachment here 


SLIDE, 


shown, which, by the way, is the invention 
Robert A 


of one of our contributors, 

Lachmann, Chicago, will find ready appre- 
ciation among the wideawake and up-to- 
date men of the shop. It is made to slip 
on to a steel scale or straight-edge and 


when ciamped in position serves various 


which 




















uses, only a few of are suggested 
in the accompanying cuts. Fig. 1 shows 
the exteri of the shde both front and 
hac] \s nois made both right and left, 
the cut shows the front of the right-hand 
ind the back of the left-hand slide The 
rticle is not quite as simple as it apears 
at first sight and shows that much invent 
ive and. selective thought has been em 
ploved in its) production Referring to 
Fig. 1, the slide 1s appled to a steel scale 
or straight-cdge, the blade of a square or 
imnvthing of that character by simply slip- 
ping it on so that the flat metal spring 
| 
ty CC 
{ Ui 
oe 2] 
S go ) a 
¢ L\ 
ro 
worn 
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Ly 
| 
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TYPICAL APPLICATIONS OF 


AMERICA 


the scale « 


of the s 


holds 


surtace 


until the edge of the blade fetches up snug 


under the head. 


of the flat face 


N 


wr blade 
lide, 


against 


is 


which 


Down through the middle 


of the slide 
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the 
thrust 


there 


t 


is 


lat 
on 


a 


shallow rectangular channel which is con- 
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FIG. I. UNIVERSAL RULE SLIDI 
tinned up through the head as a square 
hole, and in this is imserted the sliding 


Al, Fig 


piece 


extending up through the head while the 


Hat 


flat 


poruon 
endin 
bel ) 


to be cla 


face, 
reaches just 
which 1 


ened by the knur 





g with a_ hook 


w the edge of 


sped 
led nut 


2, the threaded portion of 


it 


runs down the channel in the 


which 


the blade 
The hook is tight 


which sets on the 
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\ cunp|| 
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UNIVERSAL RULE SLIDE, 
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flat top of the body with.a spring washer 
under it. The threaded portion of the 
sliding piece extends up through this nut 
with a hole all through it, and is split and 
finished with an external conical surface, 
so that the knurled cap on the ends serves 
as a tightener for wire points of different 
lengths and shapes, leads, centers or other 
of that The 
applications of the Universal Rule 


various 
Slide 


are merely a suggestion of 


articles character. 
shown in Fig. 2 


its possible uses. These will readily sug- 


gest themselves to mechanics who have 
the article at hand. It is made by the 
Union Too! Manufacturing Company, 


Forty-eighth street and Calumet avenue, 
Chicago, Il. 
BLUEPRINTING 


\ NEW MACHINE 


The 


a blueprinting machine which the 


ELECTRIC 


accompanying half-tone illustrates 
suckeye 


Engine Company, of Salem, Ohio, has re 

















BLUEPRINTING MACHINE 


cently made for its own use and which 


has proven so satisfactory in use that it 
has decided to make it for others 
The peculiarity of the machine lies in 


the manner of manipulating the curtain 
which confines the tracing and_ printing 
paper. This curtain is wound upon a roll 


er which is held against the glass cylinder 
by small wire cables which are wrapped 
top and bottom 


around the cylinder at 


and which on passing the roller are given 


a turn around it. The free ends of the 
cables are attached to a weight shown un 
der the frame near the foot of the post 


The tension of the cables holds the roller 
snugly against the glass in whatever posi 
tion it may be and the movement of the 
roller it to 
roll or unroll the curtain, as the case may 


around the cylinder causes 


be, the pressure of the roller against the 
glass causing it to facilitate the catching 
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of the first edge of the tracing under the 
curtain. The lamp supplies its own motive 
power, its descent being controlled by an 
escapement and pendulum, the speed being 
adjusted by the position of the pendulum 
bob on the rod. The machine shown will 
accommodate two 36x48-inch tracings at 
one time. 


IMPROVED PLAIN RADIAL DRILI 


The American Tool Works Company, 
of ( redesigned 


The 


incinnati, have just 


throughout their line of radial drills. 


illustration shows their new plain radial 
drill which can be furnished with 4, 5, 6 
and 7-foot arms \ feature of this new 


drill is the feeding mechanism in the head: 
it provides for eight spindle speeds. These 


feeds are obtained by turning a dial shown 
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tion type, providing four changes of speed tion of the fan by hand or by any mechan 
each being tmstantly available by use of ical drive The amount of air used (the 
the two levers shown. Any type of motor compressed air) is from 5 to 7 cubic feet 


Phe torge 1s he 
Macdonald 


may be readily attached, connection being of free air per minut 


made by chain, gear or belt. Spindle has invention of John and Thomas 
sixteen speeds, all available without stop 


the of 





ping machine. Column is double 


tubular construction; the inner column ex- 
tends the entire hight and has full bearing 
for 


The design of the arm permits work le 


outer column, making it very rigid 


ing operated upon close to the column 
the necessity of reach 


without an extreme 


of spindle. Arm is raised and lowered by 


a double-thread screw hung on ball beai 
ings and controlled by a convenient lever 
sack gears are located on the head 


thus bringing the greatest speed reduction 





























on the feed box, until the desired feed direct to spindle; they may be thrown in 
COMPRESSED AIR PORTABLE FORGI 
of Glasgow, and made and id in 
United States and ( la v the Inge 
oll-Sergeant Drill Company, 26 Cortlandt 
reet, New Yor \ 
\N ENGINE LATHI RING ATTACHMENT 
Lhe l n for hol 
ing bor iw Da ) v >! loot | 
vor} e engine " \ prese 
ack id pic i\ fron 
Oo 30 ‘ ving eit T-holade 
mounted which brings tl 
cent he exactly 
h v I ela T | ’ k | 
paralle Lie ute 1 cle \ 
me hitting ( ithe 1 
ind the upp ’ groove in t 
vottom of the a ( l here 
( r1red \ lon it By t ‘ 1 differs hd 
blocks tl init ve made to ft 
CVE | ( t «lifter ( 1 vie 
Phe atta irely held in pla 
IMPROVED PLAIN RADIAL DRILI 
indexed thereon comes opposite a fixed or out of gear while machine ts in motion 
pointer. The feeds operate through a fric- Tapping mechanism is carried on the hea 


tion which permits a drill being worked 
to its limit without straining the feed 
works \ plate is provided indicating 


twist drill sizes from inch to 3'4 inches 
inclusive, and their respective proper 
feeds ; is In connection with the dial 





les the operator to immediately 


drill 


index en: 


secure the proper feed for the twist 


using, thus time and 


saving 
and insuring the drill | 


eing run ar 


speed. Feeds can be aut 


at 


ts correct 


ally tripped any position of spindle by 
? 
I 


adjustable trip dog and pointer acting on 
work clutch: depth graduations can be 
read from zero 

The trip acts automatically at full depth 
of spindle, preventing breakage of feed 


mechanism. Speed box is of geared fri 


between the back gears and speed box, thus 


giving to the frictions the benefit of the 
back-gear ratio; taps can be backed out 
it an accelerated speed The lever f 


the 
the front 


starting, reversing spindle 


id 


stopping 


is controlled at the he from 





of the machine 
COMPRESSED AIR PORTABLE FORGI i Machinle 
The half-tone shows a portable forg \N ENGINE LATHI SG AT H MEN 
» be used in connection with a compressed 
installation, as, for instance, for heat by the large central bo ind the bars are 
ing rivets where pneumatic riveters are held by tightening the screws at the sides 
emploved The jet of compressed air is If a smaller bat used a split bushing is 
not delivered directly to the fire, but im supplied with it The bars and bushings 
pinges upon the blades of a suitable fan, are all splined to prevent them from turn 
thus accomplishing the delivery to the fire ing and to locate the cutters correctly 
of several times the volume of the com The bar may of course be adjusted 
pressed air used, and saving the manipula lengthwise, according to the job. The bars 








are made double ended, and cutters may 


be used either with a single cutting point 


1 preferably double-ended, the latter cut 
ers being located by a notch so that no 
ar¢ equired in setting them. The ar 
achment. with bars and cutters, 1s made 
by J. A. Bailey, Atlanta, Ga 
HE I Kk. UNIVERSAL TEST INDICATOR AND 
HIGHT GAGE 
ihe illustration shows this tool, which 
onsists of the indicator .attached to the 


d by a swiveling clamp, a plunger for 
lining jig and die work, a small button 
o take the place of the ball on the indi 
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REGULATING AND REVERSING CONTROLLERS 


FOR MACHINE-TOOL SERVICE 


The accompanying illustrations show in- 


terior views with the covers removed of 


two types of controllers for electric motors 
is applied to machine-tool service, which 
have been developed by the Westinghouse 
Electric & Manufacturing Company. Fig. 


shows the type V controller for two-wire 


ingle-voltage circuits which gives eight 
forward and four reverse speeds by resist- 
nee the shunt-field circuit, and Fig. 2 
hows type W for three-wire two-voltage 
circuits, which gives fifteen forward and 
IX revers¢ speeds Pype \ 1S ordinarily 








HE R R NIVERSAL TES1 
ate when the toc used in the drill 
press for ning jig and die work, and the 

se-hardened holder which can_ be 
used as a boring tool holder when not in 


The 


appearance 


ise in connection with the indicator 


tool is compact and neat in 
It is graduated to read to thousandths of 


The 


neat wooden 


an inch instrument is packed in a 


the inside of which is 


The 
Westfield, 


box, 
makers are Roach 
Mass 


recessed to fit it 


& Ridlon, 





INDICATOR AND HIGHT GAGI 

used for a total speed ratio of two to on 
and type W for a ratio of four to on 
tho these ratios are adjusted to suit cit 


cumstances The successive speeds are 


1] 


arranged in practically geometrical pro 
gression, but extra leads are provided by 
which the user may make such change 


are desired 


of metal and the contact 
hard-rolled 


and 


Phe drums are 


and fingers of 


\ccess to 


Strips copper 


the leads 1s easy the con 
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FIG. I. TYPE V CONTROLLER 


The 


so designed that 


tacts are easily removed and renewed 


handles and ratchets are 


they may be easily removed, placed at a 
: 3 ] 


distance and connected to the controller by 


gears and shafting, thus making it 


easy 

















FIG. 2 rYPE W CONTROLLER 
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operatlol 


a distance Che notches in the ratchet are 


key dropping into the notch and 


posit ve, a 


holding handle in position until 


leased by pressure upon the thumb stop 


the end of the handle 

In the type V controllers the starting 
resistance 1s inserted when the first cor 
tact 1s made and cut out when the handle 
is moved to the second position. In type 


tuates thi whose fun 


finger 


out the starting resistance 


and then insert the resistance when start 
changing from one voltage 
By means of a dash-pot fille 
freezing liquid the return 
a predetermin 


the finger is delayed for 


interval of time, the speed of this return 
screw All sizes 


fitted 


being regulated by a 
above 1O horse power are 


magnetic blow-out 


A NEW FORGED STEEL PIPE FLANGI 
The illustration represents a cross-se 
tion through rivet hole of a new forged 
steel pipe flange, showing method of at 


taching to pipe. These flanges are suitablk 


for rive ting to 


The 


which goes over the pipe 


sheet-iron work 


that 


pipe and 


flange is thick, while portion 


is thin enough to 
when 


permit of its being punched, and 


driven over the pipe both of them can be 
The 


ind is 


punched or drilled at the same time 


forged from steel, 


flange is soft 


("s 


— 
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A NEW FORGED STEEL PIPE FLANGE 


mmade in various sizes by the American 


Forged Steel 
TI] 


Flange Company, Chicago, 


\ WHEEL PAINTING MACHINE 


ul 


recently had described u 


We 


columns several labor-saving§ arrange 


ments in use in establishments where har 


vesting a! ther agricultural machinery 
is built, and machine here shown be 
longs t the same respectable family 
Where wheels are to be painted in thou 


sands the employment of special machines 
for the purpose is quite as profitable a 
for inst n substituting the planer tot 
the | d_ chise In the outline 
eleval s machine, partly in se 
ion, the tank 1s at the top with a 
wheel t e painted mounted upon a cet 


tral spindle which through a 


the bottom of 


comes up 


stuffing box in the 


paint 


tank. By the automatic action of the ma 


chine the wheel 1s entirely submerged 


the paint, and after it 1s raised above 


surface again it is whirled first in one di 


rection then in tl other, thus d 
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tributing the paimt evenly over the en 


tire surface and 


supertiuous 


rhe plan of the machine, a e bot 
ft the cut, is taken on the line a yr W 
1 
4, 
\ , 
Lu | 





7 ee 
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A WHEEL PAINTING MACHINE 
he paint tank removed Phe machine 1s 
driven by the pulley A. On the other end 


of the pulley shaft is a pimion_ which 
through the intermediate gears, drives 
with a slow motion the shaft B which 


the cam ( The edge of this cam 


carries 


the sleeve through which runs the 


] +] ] + 
vertical spindle which carries the wheel to 


be painted As will be when the 


seen, 


cam turns in the direction ot the arrow a 


little beyond the position shown, the arn 


’ connected with the spindle sleeve will 


be released, the sleeve and spindle wil 


descend and the wheel will be submerged 


in the paint. When the part E of the 
cam comes in contact with arm PD the 
wheel will be lifted out of the paint, and 
hus remat ut of the pat for the 
great portio ot the t I I im ( 
On the pulley ft. within the frame f 
the machine re wo oppositely f g 
disks upon a teathered eeve whi ) 
mits movement sufficient to bring the 
fa if the dis ilternate ! 1 

a a a aie 

Tt | lr} rf nating conta f the 
two disks is produced by projecting strip 
K on the side I cam ( ilternat \ ¢ 
ating upor lever the other end of wl 
moves the sleeve upon wh the disk 
ire mounted. Shaft J is geared to the 
wheel-carrying spindle roduce a 
rapid rotation as desired for throwing oft 


throwing otf all that 1s 


; 
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Architectural Competition Program for the 


Engineering Building. 


Py o ( ) 
DE LEK I \ ‘ rine 
leering B re | . ( 
n New Y ( iret \ 
red ( plete ess 
ils I torn \ col cit 
nl exc ( eg Uy Tt i 
de taking We rive mde 1 To 
yme of the principal p cu 
The committee i ( ibiished a mixe 
competition tor the purpose of selecting 
in architect for the proposed buildings 
\s its advise issist in the making ot 
in award, thi mmittee has appointed 
Prot. William R. Ware Che six follow 


ing architects and architectural firms have 
accepted the invitation of the committe 
to submit designs 
Messrs. Ackerman & 
& Hastings, Clinton & Russell 
Hewlett, Palmer & Hornb 
I 


his competition, viz 
Partridge, Carrer 
Lord & 


stel, Whitheld 


& King ich of these firms is receive 
$1,000, and this will be a credit on the 
commiussion of the successful competitor 


Any other architects in good standing will 


be permitted to compete and will be com 


pensated only by four equal prizes of $400 


each for the best design of both building 


Phe committee expects to receive n thi 


ympetition a caretully studied general 
scheme only, whose completed characte 
on , , . 
shall be intelligibly and sufficiently ind 
cated t! ( 1) ve drawings Phe 
comm ee W hina wiges a 
the merits of tterent pian : 2 
the selec 1 F itect for t ' | 
ngs \1 ay ’ rormat ' vel . 
, 
, " ‘ 
‘ A 
ig CX I le i ( i 2 
sculptur ) g 1 of furniture 
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invited to make use of them. Below these 
will be three floors for the accommoda- 
tion of the offices and other rooms, ex- 
elusive of auditoriums and libraries for the 
three engineering societies, each of which 
will reserve a floor for its own uses, and 
needs at present a minimum space some- 
thing over 5,000 square feet, appropriated 
to uses approximately as follows: 


Purpose. Square Feet. 


Reception room. ........0¢+0+se0e++ 7,000 
Raiereel POO. occ cccsccscscessss 2 
Oe ee ee ee err Me 
COBB TOO. «5c crcgsacyess<3s TO 
OS a 
Board and Committee. ............. 1,000 
Stationery and Transactions........ 1,200 
ee 


Additional accommodation for the stor- 
age of publications and other documents 
requires to be a feature of the basement 
parts of the building. On the top floor or 
in the roof spaces should be accommoda- 
tions for the janitor and his family, and a 
room appropriate for the making of large 
scale diagrams, photographic enlargements 
and similar work in connection with the 
ilustration of papers for public, scientific 
meetings. There shall be provision for a 
library containing at the outset the com- 
bined collections of the three societies, 
comprising about 50,000 volumes; but ac- 
commodation should be made for six or 
eight times that number of volumes. The 
principal room will be presumably 22 feet 
high, or more, with two galleries running 
around it Three stories of book-stacks, 
each 7 feet high, may occupy the rest of 
the space with floors on the level with the 
galleries. It may be well to have an addi- 
tional story above or below occupied in the 
same way. 

Selow the offices and the library there 
will be a series of lecture rooms or audito- 
riums varying in size. The largest, which 
will have a gallery, should accommodate 
one thousand on the floor, and half as 
many additional in the gallery. Six others, 
some of which may be in a mezzanine, 
should vary in size, holding about 400, 250, 
200 and 100, more or less, and may well 
be arranged in pairs with a movable parti- 
tion between them, so that two may be 
thrown together on occasion. It may be 
convenient to have the large room = so 
placed that the lower floor may come near- 
lv on the level with the street. Adjoining 
the large room should be an adequate as- 
sembly and smoking room for informal 
meeting and conversation. It may, on oc- 
casion, be used for collations or dinners, 
which may be served by caterers from out- 
side. If more convenient, this collation 
room may be placed in the group of small- 
er auditoriums on the floor above the prin- 
cipal one. It would be desirable to pro- 
vide also in this assembly room or in a 
separate room, for the space required for 
wall cases to contain museum collections. 
The corridors might be planned for this 
museum use in part, if a separate room 


should be difficult to arrange. 
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The floor on the street level should be 
appropriated mainly to administrative uses. 
Near the main entrance should be three 
ample coat-rooms aggregating 2,200 square 
feet capable of taking care of 1,500 persons 
at once, and a convenient ladies’ dressing- 
room. Near the entrance should also be a 
“bureau of information” in which should 
be the telegraph and telephone offices, the 
post-office, a sales department for the dis- 
tributing of the publications of the socie- 
ties, together with shipping and receiving 
offices for books, publications and other 
packages coming into the building and 
leaving it. It would be advantageous to 
have a driveway through the building on 
the street level, so that this business may 
be conducted in an open court at the rear 
of the building, and it would be convenient 
to have this court and delivery point avail- 
able for the material entering the Engi- 
neers’ Club, instead of having such deliv- 
ery cross the sidewalks from carts at the 
curb. 

In the auditoriums at the lecture tables 
of the important rooms, there should be 
furnished gas, water, compressed air, and 
electrical current, and the necessary drain- 
age connections in order that experiments, 
illustrations and demonstrations, may con- 
veniently be made in connection with  sci- 
entific lectures. One elevator should be in 
a convenient relation to the driveway. 
There is to be convenient communication 
between the Engineering Building and the 
Engineers’ Club Building, about on the 
level of the first floor and street level, and 
another by a bridge on the level with the 
breakfast-room floor. 

It is not necessary for us to give the 
details of the Engineers’ Club Building. 

Full details are given in the program as 
to the drawings and _ specifications which 
will be required of the competing archi- 
tects. 

All drawings and documents are to be 
in the hands of Professor Hutton on June 
20, 1904. This, it seems to us, is not fair 
to the architects nor best for the interests 
of the societies. The time might well be 
extended to September 1. 

The committee and its professional ad- 
viser will give a careful and detailed ex- 
amination to the designs submitted, and 
will forthwith appoint that one of the com- 
petitors who has submitted the preferable 
design to be the architect of the building, 
provided that in its judgment such action 
is warranted. Should the committee find 
that it will be benefited by the adoption 
of any feature of the designs of other com- 
petitors, it reserves the right to purchase 
the use of this feature. 

Various details are specified safeguard- 
ing the rights of all parties interested. 

The plans having been finally accepted, 
the architect shall prepare the working 
drawings and full specifications, and shall 
supervise the work during the construction 
of the building. He shall have control of 
all matters of arrangement and design and 
of all alterations and changes therein, as 
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well as of all work of sculpture, carving 
and decoration subject to the approval of 
the committee before the work is begun. 





Technical Publications. 
‘Logarithms for Beginners.” By Charles 

N. Piekworth. 47 5x7-inch pages. Whit- 

taker & Co., London; D. Van Nostrand 

Company, New York. Price, 50 cents. 

Among those who desire to learn the use 
of logarithms or those who have allowed 
their familiarity with the subject to lapse 
this small volume will find a welcome. 
It develops the theory of the subject suf- 
ficiently to make its explanations clear and 
to lead the reader to an intelligent under- 
standing of the subject, but it goes no 
further than this. Special effort is made 
to make clear the use of negative charac- 
teristics. The book concludes with four- 
figure tables of logarithms and antiloga- 
rithms 
“Subject Matter Index of Mining, Me- 

chanical and Metallurgical Literature 

for the Year 1901.” By M. W. Brown 

151 6x10-inch pages. The North of 

England Institute of Mining and Me 

chanical Engineers, Newcastle-on-Tyne 

Price 42 shillings. 

The necessity for indexes of periodical 
technical literature grows year by year, and 
engineers are under obligations to those 
who undertake the laborious task of pre- 
paring such indexes. The present volume 
contains both a subject and an author in- 
dex and an analytical table of contents. 
Indexes for more recent years are in 
preparation. 





Personal. 


Irving A. Taylor has joined the staff 
of the Engineering Company of America, 
74 Broadway, New York. 

M. F. Cunningham, after fifteen years’ 
service with the Waltham Emery Wheel 


Company, has left that concern to assume 


the management of the Superior Corun- 
dum Wheel Company, of Waltham, Mass. 

By a regrettable error we stated in our 
article at page 494, describing the Ambler 
Drop Hammer, that Mr. A. A. Ambler is 
superintendent of the Foos Manufacturing 
Company's works. Mr. Ambler informs 
us that Wm. E. Copenhaver ts superin 
tendent. 

Frank* Cooper, of Buck & Hickman, 
Ltd., London, arrived in this country last 
Monday on the * Minnetonka.” Mr. Cooper 
expects to remain here for about two 
months and during that time his address 
will be in care of Heidelbach, Ickelheimer 
& Co., William street, New York city 





Obituary. 

Edward Holmes, president of the E. & 
B. Holmes Machinery Company, Buffalo, 
N. Y., died April 12, eighty-eight years 
old. Mr. Holmes was born in Stratford 
on-Avon, England, and came to this coun 
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try when very young. He was first pros 
perously engaged with his brother in the 
lumber business. In 1858 they began the 
manufacture of barrel-making and cooper- 
age machines, the industry growing from 


year to year. 





Business Items. 


Mr. Hugo Bilgram, of Philadelphia, I 
nounces that he will sell his bevel 
planers to the trade, and is ready to accept 
orders for building them in various sizes. A 


now gear 





list of these sizes may be obtained by ad- 
dressing Mr. Bilgram at 1233 Spring Garden 
street. 
Manufacturers. 

The Auburn (N. Y.) Hame Company will 
build a new factory. 

The National Casket Company will enlarge 
its lumber plant at Nashville, Tenn. 

The Pittsfield (Mass.) Spark Coil Company 
may take larger quarters before long. 

The Lehigh Valley Railroad Company will 
erect machine shops at Weatherly, Va 

Fire has destroyed the plant of the Pitts 


Power Company 
Hillburn, N. ¥ 
their machine 


Light & 
Iron Works, 
addition to 


field (Me.) Electric 

The Ramapo 
are building an 
shop. 


The plant of the Bolles Hoe Company, Bing 


hamton, N. Y., will be enlarged in the near 
future, 
The plant of the Security Brewing Com 


pany, Algiers, New Orleans, La., will be en 


larged. 
Works of the Read 
likely to be re 


The plant of the Scott 


ing (Pa.) Iron Company is 
modeled. 
Ind., that the 


bought a fae 


Indianapolis, 
Company 


It is stated at 
Miter Lock Box 
tory site. 

The C. L. Flaccus 
burg, Pa., proposes to enlarge 
Tarentum. 


has 
Glass Company, Pitts 
its factory at 


The Rochester (N. H.) Foundry & Machine 


Company is to build a machine shop, 60xS0 


feet this spring. 
The Thos. Devlin Manufacturing Company 
is to build a_ three-story machine shop at 


Burlington, N. J. 


The Randolph-Clowes Company, brass tubes, 


ete., Waterbury, Conn., will build a large 
new power plant. 
It is reported that shops of the Frisco 


system at Springfield, Mo., are to be enlarged 
for locomotive work. 

The 
Cnicago, 
ete., has 

Frederick Waldhauer, 1721 Nostrand 
nue, Brooklyn, N. Y., skylights, cornices, ete., 
will enlarge his plant. 


plant of the F. W. Wolt 
Ill., manufacturer of ice 
been burned. 


Company, 
machines, 


ave 


The Duplex Roller Bushing Company, Bel 
last, Me., arranged to into 
quarters at place. 

The Gilbert & Bennett Manufacturing Com 
pany, wire goods, is erecting another factory 
building at Conn. 

The contract has 
of a big new plant of the National Enameling 
& Stamping Company, at New Orleans, La. 

The 
ers of 


have let 


has move 


that 


new 


Georgetown, 


been let for the erection 


Harrison Machine Works, manufactur 
threshers and Belleville, I1l1., 
the contract for a new machine shop. 


engines, 


The Philadelphia & Reading Railway Com 


pany is said to have purchased 27 acres of 

land at Williamsport, Pa., for car and repair 

shops. 
W. J. contractor, Dixon, 


McAlpin, bridge 
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Ill., will have a new 40x100-foot, two-story 


and basement factory ready for use about 
July 1. 

The Burke-Bollmeyer Manufacturing Com 
pany, Wauseon, ©., manufacturer of wind 


mills, oilers, ete., has bought land for a new 


building. 

begun by the 
build a 
New 


work has been 
Lake Erie 


roundhouse and 


Preliminary 
Pittsburg «& 
new 
Castle Junction 

Fred J. 
Calk 


move his 


Railroad to 
repair shops at 
Bacon, of the Always Sharp Horse 
Hartford, 
other 


Company, (onn., 


concern to 


shoe may 


some place, en 
larging its plant 
Dam, Wis., is at 


gasoline engine 


Ilenry E. Hlass, Beaver 


ranging to move his gas and 
works to Fond du Lae, 
and enlarge them 

The A. & F. 
Ms - Bey 


machinery, ete., is 


after a few months, 


Brown Elizabeth 
manufacturer of 
making 


Company, 
power-transmitting 
very extensive im 
provements to its plant 

The Ont 
recently organized at 
Milwaukee, Wis., and 
erect a plant for the manufacture of 


& Veneer 
Ontonagon, 


nagon Stave Company, 


Mich., by 
capitalists, 


other will 


staves 


The National Bridge Supply Company, 
Which has an office at 116 Nassau street, New 
York city, has purchased a block of Long 


Island City property for factory purposes 


that the 
the Duquesne 


It is stated at 
work of installing the plant of 
factory 


Jamestown, N. Y 
Motor Car Company in a vacated by 


another company has begun 


The Reversible Self-Sharpening Plow Share 
Company will build a plant at Wichita, Kan 
The company’s manager is Ek. T. Battin: the 

Walter 
Moral, 
near 


secretary, tolte 


Detroit, Mich... has 
McEwen, Tenn. Ile 
for the 


Chas. acquired 


1.320 acres contem 


plates erecting a plant manufacture 


of novelties in wood 
that the 


intends 


It is stated at Des Moines, Ia., 
Hopkins & Springer 


to manufacture a brazing compound patented 


sros, Company 
by Bert Springer, and is looking for a factory 
site. 


An enterprise is on foot in Kankakee, IIL, 


for the establishment of a straw wrapping 
and box board paper mill. The stock is held 


in part by tontield and = Franklin 
Crawford. 

The Oregon Boom & 
commenced preliminary 


plant at Winchester, six 


Wesley 
Timber has 
work on its 
miles north of 


Company 
sawmill 


Rose 


burg, Ore. The mill will be a forerunner of 
larger ones 

It is understood that Edward Jansen, bas 
kets, raffia furniture, ete., 112 West Eigh 
teenth street, New York city, has bought land 
for a new factory, together with some stand 
ing buildings 

It is stated at Chattanooga, Tenn., that 
there will be a new woolen mill in North 
Athens, Tenn. J. LD. Williams is president : 
F. L. Blizard, general manager: ©. C. Mahary, 


superintendent. 


The M. Hertenstein Company, Columbus, 
O., has been incorporated by M. Hertenstein 
et al. (capital stock, $50,000) for the manu 


facture of iron and sheet steel cooking stoves, 
ranges and heaters. 

The Bros. Manufacturing 
manufacturer of bells, East 
contract to 
building. The 
1832. 


Bevin Company, 
Hampton, Conn., 
has let a erect a two-story, 37x 


100-foot concern has been in 
business since 

The Federal 
which W. E. Irving is president, and whose 
offices are at 1133 Broadway, Manhattan, 
New York city, will establish a plant at As 
New York city. 


N. Y., is said 


Brass & Bronze Company, of 


toria, 


Haverstraw, to have secured 


643 


a large manufacturing industry, through the 


instrumentality of If. ©. Harding, of that 
village The concern is the Lithocollo Fire 
proof Plaster Company 

The principal new buildings of the Lloover 
Wagon Company, York, Pa., will be a 15x45 


foot blacksmith shop, a_ finishing building, 
250x38 feet, two stories, and a mill building, 


195x450 feet, two stories 
Louis L. Applegate, who, we understand, is 

a Covington, Ky., or Cincinnati, ©.. man, has 

organized a company, with $25,000) capital 


to manufacture, at the latter place, briquettes 


from coal-yard refuse, et« 


rhere is a proposition to reorganize the 


Chartiers Valley Water Company, which oper 
ates in a district south of Vittsburg, Ta its 
pumping station being at Beck's Run-—-and 
to extend its pumping works 

The Lawrence Shot & Lead Company 
Omaha, Neb.. has bought ground for a plant 
near East Alton, Ill Frank Lawrence, the 
president, has moved to Alton and taken 
office room in the Nesbitt Building 

The Otte Gas Engine Works, Philadelphia, 
’a., have secured about 50 acres at Wilming 
ton, Del... and it is said that they intend 
gradually to move there They will erect: sev 
eral buildings, one 1,000 feet long 

(round has been broken in Rochester, N. \ 
for a large factory building by Henry <A 
Strong, president of the Eastman Kodak 
Company rhis will be occupied in part by 


the M. B. Shantz (Button) Company 

The York «(Pa.) Shaft Clip) Company has 
been organized and will establish a plant 
for a new buggy shaft clip The promoters 
are Thomas J. Young, ex-lostmaster David 
Minnich and Recorder of Deeds EK. ‘I tentz 

The plant of the MeGuire Metallic Casket 
Company will be built on the property owned 
by J. F. Anderson and others, in the eastern 


part of Butler, Va rhe main building will 


be SO0Ox1T00 feet Phe capital stock is S300 
000, 

lhe directors of the St. Louis, Little Rock 
& Gulf Railroad Company, which has just 
been chartered, have made a= proposition to 
the citizens of Little Rock, Ark., looking to 
building its line through the city and erect 
ing shops 

Ground is about veiling broken in Valley 
road, West Orange, N. J.. for a large, four 
story building, which will) be erected by 
Samuel Atchison, 20 New England Terrace, 


Orange, for the manufacture of ladies’ felt 


and straw hats 


Pians have been made for a new foundry in 


Matawan, Monmouth County, N. J., for the 


Matawan Steel & Iron Company There will 
be a one-story main building, 160x660 feet: a 
boiler and engine house, S0x26 feet, and a 
three-story finishing building, 40x24 feet 


Plans are being prepared for a. six-story 
erected at the 
Walnut 


Borsch 


manufacturing building to be 


corner of Juniper and 
John L. 


made for rigid bases 


southwest 
Philadelphia, for 


streets, 


rovision has been upon 


Which will rest delicate machinery for the 


manufacture of lenses and = instru 


optical 
rhe 


ments of structure will cost 


S50 000, 


precision 


Pittsburg Cement has bought 
near Cumberland, Md 
Hancock, 


each 


The 


oot acres 


Company 
and 177 
mills 
The 
resident 


and will erect two 


daily 


acres near 


of 1,200) barrels capacity 


officials, all from Vittsburg, are 
J. Hi. Reall; secretary, Carroll 
urer, James Hl. Jordan rhe 
cludes L. H. Smith and A, EF 


burg. 


Forster treas 
directorate in 


Wager, Litts 


It is stated at Greeley, Colo., that Presi 


dent George S. Spear, General Manager G. H 
Jones, of the Greeley 


Utility Company, 


and Engineer 
Railway & 


Sethman 


& Northern have 


— 
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been in the Highland Lake district looking 
over the proposed route for the electric road 
in that section. President Spear has secured 
an option on nearly two blocks of city prop 
erty, on which he will probably erect a power 
house and shops 

Wm. A. Reade & Co., 402 Chamber of Com 
merce Building, Cleveland, Ohio, have pur 
chased the complete plant of the Wabash 
Bridge & Iron Works, Wabash, Ind This 


plant is fully equipped with up-to-date ma 
chinery and equipment The price paid for 
the property is $20,230, which — included 


everything belonging to the plant, except 
about $11,000 worth of stock on hand The 
plant was buiit new in 1896 and cost $Sz, 
S13 

The Boston (Mass.) Gear Works contem 
plate the erection of a brick factory building, 
to cost about $15,000, in South Boston, Dor 
chester or (Quincey The structure will be 
three or four stories high, with basement, and 
will be titted with most modern appointments, 
including ventilating system, elevators, win 
dows of special glass for diffusing light 
throughout all part of building, ete. The com 
pany has not yet, we understand, selected its 
architects and builders 


It is stated at Traverse City, Mich., that 
the Queen City Brick Machine Company has 
been organized, with capital stock $15,000, 
and authorized to manufacture cement brick 
and brick-making machines. The president is 
W. W. Smith: vice-president, C. L. Greilick ; 
secretary, Lorin Roberts; treasurer, Jacob 
Furtsch. Ground has been broken for a plant 
Ten machines are about completed. We do 
not know whether the company will build 
them at its own works. 


It is stated at Grand Rapids, Mich., that 
the Barrett Typewriter Company expects to 
have machines on the market early in the 
fall. Glenn J. Barrett is president and man 
ager of the mechanical department; W. Ed 
ward Raiguel, secretary and manager of the 
sales department; W. W. Hlyde, treasurer. 
and David W. Tower, vice-president. The 
company seems to be preparing to build its 
machinery for the present at the plant of the 
Grand Rapids Brass Company, whose super 
intendent was lately in the Kast purchasing 
additional equipment for the purpose. 


Crocker-Wheeler Company, manufacturer of 
electric generators and motors, will on May 
10 open a braneh office in the Llibernia Bank 
Building, in New Orleans W. Field, of the 
St. Louis office of the company, will be the 
representative in charge. Although tuere are 
tifteen Crocker-Wheeler branches from Boston 
to San Irancisco, incluaing St. Louis and At 
lanta, the establishment of this new office has 
become necessary, in order to accommodate 
the steadily increasing market for electric 
machinery in the South and Southwest 

The American Arithmometer Company, ot 
St. Louis, Mo.. manufacturer of the Bur 
roughs adding machine, has decided to move 
its plant from St. Louis to Detroit, Mich., the 
president. Jos. Boyer, having recently ne 
gotiated for a plot of ground, 820 feet square, 
facing on Second avenue, near the Boyer plant 
of the Chicago Pneumatic Tool Company A 
liberal appropriation of money has been made 
by the board of directors for the design and 
erection of a factory that will embody the 
most modern equipment throughout. Vlans 
are now wearing completion, showing many 
special features, one of them being saw-tooth 
roof construction over a single floor, 125x320 
feet, second floor on the front for offices, and 
an L, SOx190 feet, running from the rear 


New Catalogs. 


‘The Phosphor-Bronze Smelting Company, 
Philadelphia, Pa. 1904 catalog and price 
list-—cancelling all previous lists 


20, paper. 


3 lox, pp. 
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Buffalo (N. Y.) Forge Company. We have 
received from this company two neatly got- 
ten up catalogs describing the “Buffalo Im- 
Ventilator” and “Buffalo Disk 
Illustrated by photo 
34%)x614. 


proved 
Wheels,’ respectively. 
graphs and drawings. 

Carlyle Johnson Machine Co., Hartford, Conn. 
By an error in our mention of booklet “C,” 
deseribing and illustrating the Johnson fric- 
tion ecluteh for machines, gas engines and 
countershafts, at page 404, the word ‘“‘fric 
tionless” instead of “friction’’ appeared 

Seneca Falls Manufacturing Company, 
Seneca Falls, N. Y Catalog No. 19B of 
“Star” foot and power screw cutting engine 
lathes, special lathes, attachments and acces 
sories. Weil illustrated throughout by photo- 
graphs, with ample descriptive text 6x9, pp 
32, paper. 

The C & C Electric Company, 1438 Liberty 
street, New York. Bulletin No. 147, contain 
ing lists of some of the users of type “MP” 
generators and motors and of some of the 
principal installations of “C & C” generator» 
and motors. Bulletin No. 149, illustrating 
by photographs and drawings “C & C” multi 
polar dynamos and motors (type “MP"’), with 
descriptive text. 74x10, paper 

We have received from the Fairbanks Com 
pany, whose home office is at Broome and 
Elm streets, New York, quite a handsome 
pamphlet, entitled “Three Score Years and 
Ten,” which has been issued with the object 
of better acquainting the mechanical public 
with the nature and scope of this well-known 
concern. Splendid photographic illustrations 
are shown of the Fairbanks branch houses, 
which are located in the leading cities of the 
United States and Canada, and in London, 
England. The various departments of the 
company’s business are briefly outlined. 1 hese 
include scale, valve, packing, gas engine, ma 
chinery, supply, transmission, small tool, rail 
road supply, pipe and fittings, truck, letter 
press, export, advertising and catalog depart 
ments. The booklet is attractively arranged, 
printed in two colors on pebbled paper and 
bears an effective and appropriate cover de 
sign. 6x71, pp. 35, paper. 

Niles-Bement-Pond Company, 136 Liberty 
street, New York. Machine tools. This vol- 
ume, illustrating the product of the constitu- 
ent works of the Niles-Bement-ond Com- 
pany, is, in size, scope and quality, easily the 
most complete machine tool catalog ever pub 
lished, and we question whether the standard 
of all-round excellence attained by this book 
has ever been surpassed by any work of a 
catalog nature It contains 730 9x12-inch 
pages of coated paper and is well printed 
throughout in two colors, the illustrations, 
all finely vignetted half-tones of relative size, 
coming out sharp and clear. The book is 
strongly bound, with stiff cloth-board covers, 
and can be opened flat at any page. ‘The 
catalog proper is preceded by six full-page 
illustrations of the Niles-Bement-Pond Com 
pany’s various plants ana thirteen pages of 
handsome reproductions of medals and dip 
lomas awarded the products of these several 
plants at American and foreign expositions 
The catalog is subdivided into the following 
Railroad Machinery (52 pages) in 
cludes standard driving wheel lathes from 
ol- to 100-inch swing and one or two ma 


sections : 


chines specially adapted to use with high 
speed tool steels; car wheel lathes; axle 
lathes: cutting-off and centering machines 
quartering machines; car wheel borers and 
Lathes (68 pages), standard 
and special, ranging in size and variety from 
the small aratt & Whitney benen lathe to 
125-inch crank-shaft 
lathe. Full lines of engine and forge lathes, 
pulley lathes, gun lathes and Pratt & Whit 
ney automatic screw machines are shown. 
Planing Machines (50 pages) In this see 


wheel presses 


the massive Bement 


tion appear standard planers from tue smal! 
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er sizes up to the 12-foot extra heavy ma- 
chine; frog and switch planers; an open side 
planer, specially uesigned for locomotive 
work; combined vertical and horizontal plan- 
ing machines, and six sizes of rotary planers, 
the larger of which are among the most in- 
teresting machines shown. ‘the largest 
rotary planer has a swing of 120 inches, and 
is arranged so that it can be lifted by a 
crane and placed in any position on a floor 
plate Various planer drives by magnietic 
elutches and motors mounted on top of hous 
ings are illustrated. Shaping machines are 
also shown in this section. Slotting Ma 
chines (27 pages) shows crank and geared 
slotters in standard sizes, a portable slotter 
and two sizes of locomotive frame slotting 
machines. Milling Machines (56 pages) in 
clude hand, plain and universal, Lincoln and 
vertical-spindle milling machines; die-sinking 
machines; cotter drilling and key-seating ma- 
chines; Pratt & Whitney thread milling ma- 
chines, with some handsome full-page repro- 
ductions of work done on these machines; 
gear cutters; multiple spindle milling ma- 
chines, ete. Drilling Machines (72 pages) : 
standard lines of upright, radial and multiple 
spindle drills; drilling machines for the rail 
way shop, including locomotive frame drill- 
ing machines, rail drills, arch-bar drills and 
locomotive rod drilling machines, also tube 
and gun bar drilling machines. Horizontal 
soring Machines (S2 pages). Following a 
full range of standard machines of this class 
is shown a most complete line of floor boring 
or horizontal boring, drilling and milling ma 
chines, the larger sizes of which witi not fail 
to interest Among the cylinder boring ma 
chines illustrated are two machines for bor- 
ing Corliss cylinders and a vertical machine 
designed for boring cylinders up’ to iv 
inches diameter. Boring and Turning Milis 
(50 pages). Here are shown standard boring 
and turning mills from 37-inch up to 20-foot 
swing, and a line of heavy machines with 
adjustable housings, the largest of which 
swings 16 feet with housings in forward 
position and 26 feet with housings moved 
back. Three illustrations of tire’ mills 
are given. Miscellaneous Machine Tools (12 
pages), including hydraulic forcing presses, 
centering machines, shaft straighteners, etc 
Boiler and Bridge Shop Machinery (105 
pages) Among the machines shown in this 
section are plate planers, bending rolls, hori 
zontal and vertical straightening rolls, a 
wide range of punching and shearing ma 
chines, hydraulic bending machines, hydraulic 
presses and riveting machines. Steam Ham 
mers (27 pages), showing the full line of 
Bement hammers from the 250-pound single 
to the 24,000-pound double in standard pat 
terns; double frame steel tilting hammers 
and drop hammers Electric Traveling 
Cranes (22 pages). Most of this section is 
occupied by full-page iilustrations showing 
representative installations of Niles cranes 
The last section (3S pages) is devoted to 
the small tools made by the Pratt & Whitney 
Company. The care taken to arrange the 
tools in proper sequence and relative order 
considerably minimizes the importance of an 
appended general index Each line of ma 
chinery is described briefly, but adequately 


for a catalog description, and tables of di 
mensions of the individual machines are 
given, mention being made of special feat 
ures There is not a word of unnecessary 
text Code words are placed under each 
machine. Metric as well as English dimen 
sions are given throughout, a feature which 
will be appreciated by foreign users of the 
catalog, and a feature which has its signiti 
cance as an indication of the growing inter 
est the metric system is receiving in this 
ountry The catalog is not intended for 
general distribution, but copies will be sent 
to users of machine tools ard others likely to 
be able to make use of it 
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The Louisiana Purchase Exposition. completely the site is occupied. The « e st f the cit 
Since England in 185! vited the na tributions which make up the total ex g é r a fare 
tions of the earth to n a compar penditure are follows g n wl 
tive exhibition of the products of their United States Gov't $5,000,001 i | in eXxce 
arts and industries and France in 1855 1 United States Govt 4,000,006 sit and g 
stituted the series of expositions - wh St. Louis mu a 5,000,000 f An Intram 
culminated in that of 1900, the intern St. Louis popu s 10 5,000,001 es a ¢ 
tional exposition has developed into a den Various States 7,000,001 Q n the | 
onstration demanding the resources of { ed States Gov't ex t 1,600,000 fare g 10 npar 
national treasury and princely tribute Foreign government 7,500,000 { so 1 
from the world of art and industry for f I tion, whic 
preparation and maintenance With the $ 35,700,004 ne f oO cents. b 
Centennial Exposition of 1876 America e rem g $14,300,000 easily « I ents 
idopted method of marking the hun ered by the installations of the var . g 
dredth anniversaries of epoch-making hibitors and concessionnairé Forest Park, and 
events in her history That expositio: The exp n grounds are located t t the ¢ ls of the Washingtor 
ost $8,000,000; the Columbian Expositio1 the west of the city, some three miles from | ( dings of which 
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FIG. I. PLAN OF THE LOUISIANA PURCHASE EXPOSITION 


in 1803 at Chicago cost some $20,000,000 
while in this 
the banks of the Mississippi $50,000,000 


the 


last great exposition upon 


more than three times the amount of 


Louisiana purchase, which it commemo 


rates—has been spent to make a nation’s 


holiday. Compared with the 733 acres of 


Wor ld’s 


acTes of the 


the Fair at Chicago and the 33¢ 
Paris Exposition of 1900, St 
Louis offers 1,240 acres. This largely in 
reased area is proportionately as well oc 
cupied, for while Chicago had 8&2 acres of 


floor space great and small under roof, the 


main exhibition buildings at St. Louis 
cover a space of 128 acres, and there are 
in all some 250 acres under roof. A glance: 
at the plan, Fig. 1, will show how 


the business center from which transporta 


afforded by 
trolleys and several railway systems 


lines ot 
The 


minutes’ 


t10n 18 seven double 


Wabash will run trains at 15 
exposition grounds 


the 


headway between the 
and 
the trip being 12 minutes and the fare 10 


The Wabash the 


used also by the 


the downtown station, time for 


cents terminal at 


grounds, Chicago, Rock 
Island & Pacific Railway, is near the main 
The Missouri 


systems have a terminal on 


f the 


Pacific ind the 


the 


entrance 
Fr 1Isco 


south side « grounds. In choosing a 


trolley route it is well to inform oneself 


where it will land, as the grounds are some 
two miles in length and one is apt to be 


eft far from his destination. An automo- 


notably the Administration Building, are 


being used for exposition purposes 


The exposition seen from the 
plan, Fig. 1, roughly rectangular in 
hape, having an elevation near the center 
where the Fine Arts buidings are 


The crest of this knoll 1 


locate 
oct upied by the 
stival Hall in 


Terrace of States with the Fe 


at either end, as 


the center, and a pav or 

wn in Fig. & This is the central feat 
ure of the exposition and around it cl 
ters the statued symbolism of the event 

ich the exposition commemorates I 
either side of Festival Hall are seven 
niches each containing a statue symbol 
f one of the fourteen States into which 
he Lot ina Purchase has been divided 
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lhe water falls in three cascades sur f the page are from the Varied Indus And the exhibit itself is the best that 
rounded by statuary, Napoleon and the tries Building. Heat is represented by a has ever been made by the government 
early French governors and explorers be erenely calm female figure heavily draped It is housed in a good steel-framed build 
ng upon the right as one faces the cas holding in her left hand a bowl of flaming ing with an arched roof, so that the floor 
ide, and President Jefferson and his con material. One knows that it represents is clear of all posts and columns—one ot 
temporaries and aids in carrying out the Heat because the name is on it. Industry the few such buildings here, if indeed 
purchase at the left \t the other end of | is represented by a group of three figures there is any other—and the exhibits them 
he Grand Basin stands the Louisiana all doing nothing. The two lower groups — selves are instructive and interesting in 
Monument upon the esplanade in front of show the artist’s conception of Energy the highest degree 
vhich the great ceremonial events of the and Effort Those of special interest to the mechanic 
exposition take place The St. Louis Exposition Hil, and engineer are made by the Patent Of 
lo either side of the court thus formed EDITORIAL CORRESPONDENCE tice, the Philadelphia Mint, the Bureau of 
the main buildings are arranged in a curve \N EXCELLENT U. S. GOVERNMENT EXHIBIT Standards, and the Frankfort Arsenal 
following the sweep of the hill Che illus- As is usually the case in exhibitions, the The Patent Office shows a few of the 
trations give a general idea of the appear exhibits in the United States Government very latest inventions that have been pat 
ince of the buildings and their surround Building were much more nearly complete — ented, including an electric piano player, 
ings, the points from which they were on the opening day than were those of which furnishes music for the building, 
taken being indicated in some cases inv other building, and now, at the end = and a small architectural structure which 
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FIG. 2 rHE COURT OF 5 ANTHONY, ON THE LEFT THE PALACE OF MACHINERY ON THE RIGHT THE PALACE OF ELECTRICITY 


FROM VIEW POINT 


] 1 } 1 1 ' 1 ‘ 
} n th 1 } rat ' t t 





Che interest of our readers will centet t the first week after the opening, they at deco ed W ice is ( ve 
bout the Machinery Building indicated complete in every detail, tho there 1s some nd gold plated nd \ h, placed up 
n black in Fig. 1 and shown in several ot ttle trouble with the power tor operating e walls er val : f acl 
he half-tones This building is 1,000 feet he moving exlubits Of course in_ the ground, forn me of the d rative feat 
n length and 525 feet wide in its widest matter of being ready the government ha ures of the exhibit The latest thing 
part hig. 3 conveys an excellent idea ot i very great advantage over those who ar clephon na e transmi ippa 
irchitectural features. The power plant responsible for the various aggregations of tus are shown and models showing 
located in the western end of the build private exhibits. Comparatively few things development of harvesting ma nes trom 
i, the boilers and gas generators being shown in the Government Building have the earliest beginnings 
Mi a detached building 500 teet Square is beet mac specially for exhibition here Phe P tladelphia \lint ows en ugl 
hown on the plan Phe available energy nd it was largely a matter of simply sc machinery to give a very good idea oft 
will approach 40,000 horse-powet lecting the things to be shown, boxing ining processes Several American Ga 
Fig. 7 shows some of the groups of | them up and sending them on—no custom Furnaces melt | FOr he variou 
tatuary representing subjects of mechan er’s wants to be looked out for, nor orders nnealing operat nd liere 
cal interest. The two spandrels at the top to be secured in the meantime ire rolls, a blar irs, coining 
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648 
press, etc., all designed and built in the 
mint and all in operation making a souve 
On the opening day 
charge was of 


to sh 


nir medal of copper 


the man in course natu 


everything 
of 


anxious Ww 
the 


the exhibition 


rally very 


tor 
visited 


in complete operation benefit 


the great 
and 
the blanking press that 
worked in it; the result 


men who 


was running strips of copper through 


were harder than 


intended to be 


ire 

being that a shearing attachment for cut 
ting up the scrap as it passes from the 
dies was broken and this feature will be 
een no more till new parts arrive from 


Philadelphia or repairs can be made 
The Bureau of Standards makes an es- 
In addition to 


examples of the most modern standards 


pecially interesting exhibit 


AMERICAN MACHINIST 


and of 


best 


standards of weight capacity, as 
the 


kind, all forming 


things of the 
gives 


one a very good idea of what the quantities 


well latest and 


as 


an exhibit which 


we deal with in commercial transactions 
ind in constructive work really mean 
Among other things a balance is shown 


tor 


which is arranged for comparing one stan 


dard weight with another. It is under a 


glass case and the operator, sitting at such 
a distance from it as to make certain 
that heat off 
possibly affect the results, simply by turn 


1 
no by his body can 


given 


ing brass knobs, places the weig upon 
the scale pans, notes the reading of the 
balance through a telescope, transposes the 


the all 


111c¢ 


weights and again reads scale, 
bal: 


without touching any part of the 
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minute with a range of 4,781 yards and 
the former manifestly going much farther 
back than the placard mentions—.. @é., to 


the gun of 1850, capable of firing 2 shots 
per minute with a range of 200 yards. 

a case containing many 
test that 
the Emery testing machine at Watertown 


Arsenal, and besides all these things of 


also 


There is 


specimens have been broken in 


special interest to the engineer and me 
chanic there is much for those in all other 
of for 
opportunities for traveling about and see- 
the 
greatest value. 
EXHIBIT AND 
PLANT 


walks life, and the many whose 


. 1 
are i 


of the 


things as iere shown, 


to be 


such 


ing 
exhibit ought 
RAILROAD 


THE PENNSYLVANIA 


ITS TESTING 


Visiting the locomotive testing plant of 
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Low 








FIG. 4. PALACE OF 


of length, weight and capacity, there ar 
a great many other interesting ones, among 
them ‘Bronze 11,” which is so frequently 
referred to in the 
ments and near it the original Troughton 
the 
urements of magnitude before “‘Bronze 11” 


literature of measure- 


scale, which was basis of our meas 


supplanted it, both being now supplanted 
by a metric bar made at the International 
Bureau of Standards in Paris of iridium 
and of such form that the two lines 1 meter 
apart are in the neutral axis of the bar. 
This bar is not here, but a prototype of 
it is here along with the other standards. 


hen there are many old and supplanted 


MACHINERY ON THE LEFT, PALACE OF ELECTRICITY 


AND BRIDGE 


ON THE RIGHT FROM VIEW 


or its mechanism, which in fact may be in 


a separate room. Very few mechanics 
who have not had the good fortune to see 
these things before will fail to find the 


exhibit exceedingly interesting, and it is in 
thoroughly 
understands it—Mr. 
Bureau of Standards, Washington 
Frankfort 
machinery 


man 
the 


charge of a competent 


who Fisher, of 


From the Arsenal there is a 
of 
leaving out of course the dangerous ele- 


plant making cartridges, 
ments of the operations, and near this is 
a rack exhibiting specimens of small arms, 
ancient and modern, the latter being shoul- 


der guns, capable of firing 35 shots per 


SANA PURCHASE EXPoOg i TION 


NAPOLEON 
POINT B. 








IN THE CENTER, PALACE OF EDUCATION 


the Pennsylvania road to-day, I found 
them with things about in shape for be- 
ginning work, and, in fact, with a 2-8 
Pennsylvania freight locomotive, built at 
the Altoona shops, in position for testing, 
with steam up. They were running her at 
about 75 turns per minute, just to limber 
things up a little and bring them down to 
their bearings, while at the same time the 
men who are to be employed in the tests 
also get their bearings and become famil- 
iar with their duties. A small army of 
men will be employed to take cards, make 
observations of all kinds and to classify 


data and work up the results, and I was 
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informed by Mr. Wall, who has imme The traction dynamometer used in thes« Neat f tl 


diate charge of the work, that no pains tests is probably the most elaborate, com t] ting motion of nk f the 
were to be spared to make the tests as plete and sensitive instrument ever c ya at 
thorough as possible, and that the results structed for such a purpos It w wrappe 


.would be made public, regardless of what 





they might show respecting the perfor 


mance of any engine eing no knite-edges in weighing belt dru { ! i tube guided 
When being tested, the engine rests mechanism, but diaframs being used in beat f it i rod, the 
with its driving wheels upon the wheels ot tead. Regarding this instrument, a bu upper par irely fastene 
Alden absorption brakes. Over the space tin about to be issued by the Pennsy to the tub et l ng firmly at 
it occupies is an electric crane, which not inia Company says tached to the frat f the machine It 
only handles all the coal, but which also “The weight of each lever is taken by a vill thus be en that when the belt drum 
by its hoisting motion and suitable block vertical plate in a plane intersecting that rotated, the rod inside ot the tu is in 
and tackle draws the locomotive into place of the receiving fulcrum plates at th to n, and this resistance fort part of 
In doing this the engine runs on to a_ center of rotation, thus relieving these the total 1 tance of the machine, and i 
most ingeniously contrived double track, plates of all transverse load The vok 1 constant for the same travel of the re 
the rails of which can be moved endwis embracing the dynamometer, and to which cording pet 
and by means of which the weight is trans the drawbar is attached, is also mounted ‘To the upper end of the tube already 
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FIG. 5. PALACE OF ELECTRICITY ON THE LEFT, PALACE OF VARIED INDUSTRIES ON THE RIGHT, LO NA PURCHASE MONUMENT OD 
HE EXTREME RIGHT. FROM VIEW POINT A 

ferred from the treads of the wheels to m tlexible plat nd braced by ng and ie ¢ cure two radial arms 
the flanges. I-beams, resting on the sup- flexible rods, to insure frictionless motion the extreme ends of which are finished to 
porting axles and bolted to the insides of in the horizontal plane only 1 circle having its center at the center ot 
the supporting wheels, will carry the ‘The jotal motion of this yoke and the tube he angular motion at the end 
grooved rails for this, these being of drawbar, due to the leverage of the ma % one arm impart traight-line motion 
course removed during the run chine and to stress of parts when under to a carriage, guided by a grooved track 

A full equipment of Bristol recording full load, does not exceed four one-hun ind carrying the recording pen he op 
gages is in use, in addition to which regu dredths of an inch, so that a locomotive posite arm is coupled by steel belts to a 
lar periodic readings of all pressures will exerting a drawbar pull equal to the fu rotary oil dash-pot, to reduce violent oscil 


be taken, including those of the ash-pan, capacity of the dynamometer, will not lations of the recording pen, the extent of 


firebox and front-end. The flue gases will move forward on the supporting wheel vhich can be controlled as desired. The 
PI 


be constantly analyzed, all coal will be more thanthe amount specified. The draw principal resistances in the dynamometer 
weighed, check-weighed and analyzed,and_ lar is provided with a ball joint, to allow ire flat springs, placed under the second 
steam calorimeters are attached to the dry for any side motion of the locomotive, or levers and deflected by the motion of 


] 


and branch pipes motion of the locomotive on its springs these levers. There are three sets of these 








SO 
p i) rving im re tance so that a 
1 ( 1) rh) che of the recording pel 
responds t drawbar pu ft erthe 
80,000 pou d $0,000 or 106,000 pound S 
he desire The drawbar pu 
ced upon p ot paper, 18 incl 
vide, made t el at known 1 i 
each mile run by the locomotive nd th 
ll form the permane record ¢ ‘ 
drawbar pull in each test 
Not 1] Ol t] Ss quile n elhgible p« 
ips, without drawings, but these are at 


present not obt 
ntention of tl 


to give out int 


mined way and after full consideration, 


ho | found Messrs. Casanave and Wall 


ery courteous 


corre €p 


LOU!Stawa PURCHASE Ex 


plant and expla 
is a small macl 
an he done as 

test, and the 


reterred to can 


pit and over ca 


trom which it 
imrying on the 

he total spa 
vamia Railroa 
Building is 306 
testing plant, t 
size section of 
structed under 
York, made of 


materials used 


ainable, it being the evident 
lose in charge of the worl 


rmation only in a predeter 


in showing me about the 


rasiriawv Ce, 





FIG. O ON 


ining its equipment. There 
ne shop where such work 
is required in fitting up for 
overhead traveling crane 
go out beyond the testing 


rs standing on the track 


can take supplies needed in 


work 
ce occupied by the Pennsyl 
1 in the Transportation 


xgo feet: and, besides the 
here will be shown a full 
the tunnel now being con 
the Hudson river at New 


the actual plates and other 


in the real tunnel, a longi 
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udinal section (of course on a very small tend True, it is by far the largest ever 
ale), models of the new terminal station before projected, but that is relatively un 
be erected in New York and of other attractive from the exhibitors’ standpoint 
mportant works accomplished or in course except as it may influence attendance. It 
f construction by the company, the whol is safe to say that a great many machinery 
rming a very striking and most credit manufacturers are here simply because 
le exhibi they knew their competitors would be, and 
HISTORIC LOCOMOTIVE EXHIBIT n that account they did not care to be 

[In the Transportation Building the mod out of it. In the case of the twist drill 
els, or rather reproductions in wood, of manufacturers they got together and 
Id locomotives, which have done duty at agreed not to come, the result being that 
previous expositions are shown by the there is no twist drill display here And 


Baltimore & Ohio Railroad, there being unless the makers of twist drills could 
over forty of them and some genuine old have shown something different from the 


engines that have seen service usual attractive looking but utterly useless 


They are to be manned by plaster figures arrangement of show-cases filled with spe 
that are dressed in the garb of their day, tally finished drills, it probably would have 


but not all these figures are vet in place’ been useless for them to exhibit. Most of 





THE LEFT THE PALACE OF ELECTRICITY FROM VIEW POINT D 


and sometimes the place and attitude in’ those who will go into Machinery Hall 


which they temporarily repose produce are tolerably familiar with twist drills and 
quite a startling effect. One of them lies cases filled with them tell such people 
m his back on top of a boiler with his nothing. On the other hand, if some drill 
tee 1 hands up in the air, for all the manufacturer could have arranged for do 
world t he id been struck and 1 drilling in the most effective manner 
rown there bv the engine, while the bold ind showing what it is possible to do with 
plaster-paris engineer with his hand on the’ the best drill working under the best pos 
rottle is trying his best to stop ble condition, the effort might have beet 
NO BRILL EXHIBITS worth while 
Those who have any large acquaintance AN EXHIBIT ARRANGED AT HOME ANI 
with manufacturers know that many of PHOTOGRAPHED 
them have become or are becoming sut Speaking of attractive show-cases re- 


feited with exhibitions, and undoubtedly minds me that a man who was arranging 
this has been one of the main difficulties graduated steel rules and similar tools in 


with which this exposition has had to con- the show-cases of the Brown & Sharps 
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Manufacturing Company had a_ photo 
graph before him and was simply arrang 
ing the articles to reproduce the view 


hown in the photograph. Upon enquiry, 
| found that the exhibit had been carefully 
rranged in Providence by an experienced 
expert in such matters. When everything 


vas just right, it was photographed, gen 


rally and in deta, so that all the man 
on the ground has to do is to make the 
xhibit reproduce the photographs, and it 

done—at a great saving of time and 


tbor and with the certainty of securing 
the best possible results. 
GETTING 


THINGS IN SHAPE 

Che man who was doing this was re 
gretting that they were so much behind in 
getting their exhibit ready, and said they 
would have been fully ready on the open 
ing day if they could have gotten at their 
space, and if after they did get at it they 
ould have placed show-cases without hav 
ng them crushed by heavy machinery and 
packing cases continuously going by on a 
railroad track adjacent to their space, and 
addition to the 


m which, in ordinary 


AMERICAN MACHINIST 
for the aisles are busy mixing and wheel 
ing materials about and spreading them 
Generally speaking, however, rapid 
progress has been made; about 25,000 men 
have been busy, and the sod layers and 
flower planters and other beautifiers of 
the grounds have done wonders. It is 
probably true that if the weather of the 
earlier spring had been such as usually 
prevails in this locality, littke would have 
remained to be done after the opening day 
ZINK PUT TO NEW USES. 
Drake, who had charge of 
machinery 
Paris and is now located in St. Louis as 
president of the Lanyon Zink Company, is 
occasionally seen in Machinery Hall and is 
preparing to exhibit later in the Depart- 
ment of Mines and Minerals some products 


Francis E. 


the American department at 


of his company which will be of special 
interest to manufacturers and others who 
have little or no acquaintance with zink. 
He is drawing zink into wire of all or- 
dinary sizes, making drawn rods of it to be 
used in screw machines or otherwise, and 


is extending its use for drawn articles 
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being made to produce seamless tubing 
When rolled, zink strength 
17,700 pounds per square inch 


has a eensile 
of about 
Much that is known of other metals and 
alloys is, however, as yet unknown about 
zink. Mr 
out these things and seems likely to greatly 
extend its fields in 
hitherto been unknown 


Drake is taking steps to find 


use in which it has 


THE WATER PROBLEM 

There are the usual concerted and in 
dividual “kicks” by exhibitors about the 
cost of installing plumbing fixtures in ex 
hibit spaces. For a simple wash bowl with 
water and sewer connections the total cost 
will mount up to from $100 to $200, besides 
the water rates, and some exhibitors are 
putting in portable wash-stands for’ which 
they will carry the water. There is also 
much indignation expressed at the charge 
for the use of lavatories, tho this has been 
the custom at all the expositions of recent 
years at home and abroad. The fact is that 
the financial problem connected with a great 
exposition is a most difficult one, and 1s 
never solved so far as making it a paying 














ars, a traveling crane hoist carried stuff 


under command of men of the stevedore 
class, who, when warned of the danger of 
give 


exInbitions of profanity and go ahead in 


breaking show-cases, would fancy 


This man seemed to think 
the 


their own way. 
the 
exhibitions in this respect; but it is prob 


that present is the worst of all 
ably not worse, and there are those who 
declare it is better. The impression which 
any one man gets will of course be based 
upon his individual experience mainly 
and his experience may be pretty good in 
a badly managed exposition, or, per contra, 
may be pretty bad in a generally well 
managed exposition 

Though in most of the buildings carpen 
ter work and painters’ work of the com 
moner kinds constitute the chief exhibits 
most of them look nearer completion than 
Machinery Hall does, because there the 
matter of foundations has to be dealt with 
Floors cannot be laid in spaces until this 
is done, and consequently there are heaps 


of dirt dug out of excavations for foun 


dations, and the makers of concrete walks 
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FESTIVAL HALL AND GRAND BASIN 


such as are made in drawing presses. It 


seems that about 10,000 tons of zink are 
yearly put into screw tops of glass fruit 
jars, but comparatively little use has been 
made of it for other purposes for which 
Mr. Drake believes it is at least equally 
well adapted. He is making it in strips 
trom 100 to 2,000 feet long to be fed into 
the punch press and for this the best re 
sults seem some 


to be obtained by using 


soapy lubricant which is kept warm and 


the strip passed through it just before 
passing between the feed rolls. Many 
things now made on screw machines of 


brass at a cost of about 20 cents per pound 
can, it is believed, be just as well made of 


zink at a cost of 12'4 cents per pound, 
the lesser specific gravity of zink bringing 
it down to an equivalent of about ro! 

cents per pound. It will answer equally 
well for many purposes and where it is to 
be nickel-plated it can be first lightly cov 
ered with copper and then nickeled suc- 
cessfully. It brazes well, and tubing made 
of rolled sheets, formed and brazed, stands 


hydraulic pressure well. Preparations are 


or self-supporting enterprise is concerned 
The only thing that can be done is to make 
the loss to subscribers and guarantors as 
small as possible by getting all that is pos 
sible out of exhibitors, concessionnaires and 
the public. 

The water problem seems to be in a very 
unsatisfactory condition. There are a few 
(very few) places on the grounds where 
one can obtain St. Louis hydrant wate: 
But one who has had the experience I had 
when the American Society of Mechanical 
Engineers met here some years ago wil! 
avoid it, and at least one prominent New 
Engiand tool ventured to 
it on the opening day was made 
There 
other, however, and the only alternative 
“soft drinks” or other 
liquids not so soft; the general result ‘be 


builder who 


drink 
seriously ill by it. is practically no 


is a resort to the 


ing anything but satisfactory. The lead 
ing hotels of St. Louis recognize the dan- 
ger of its water to strangers by either 


thoroughly filtering it or providing an in 
dependent supply from artesian wells. One 


would think that the exposition authorities 
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would have been warned by this if by no 
other would have pro 
vided safe for drink 
At Chicago there was the Waukesha water 


circumstance and 


water everyone to 


which cost a cent a glass and was misera- 
bly warm, flat and unpalatable, but it was 


wet and was perfectly safe. There is talk 
of a supply of filtered water here, but so 
far none of the actual water. In my opin- 
ion it cannot be too soon provided or there 
warm weather 


compelled to 


much sickness as 


and 


will be 
comes on 


drink. 


people are 


THE NON-READY HANDICAP. 

Another thing about which there is much 
complaint among exhibitors is the pro 
posed enforcement of the rule handicap- 
ping them 10 points in the awards for be- 
ing late in installing exhibits. Exhibitors 
point out that in most cases they were 
not in the least to blame for being late. It 
was the fault of the transportation lines or 
of the exposition authorities themselves 
while some who had their packing cases 
and everything needed here on the ground 
in plenty of time to be fully prepared for 
the opening day, could not go ahead and 
place their exhibits, because: their spaces 
with other people’s heavy 


were covered 


packing cases or parts of exhibits which 


could be moved only by cranes, and which 


they were utterly unabie to get cleared 
away. This was the case with the exhibit 
of the Brown & Sharpe Manufacturing 


Company, for instance, and it scems per 
fectly pertinent to ask why their being late 
on this account should stamp their exhibit 
as inferior in quality to that of another 
exhibit in a similar line which happened 


to be ready on time simply because the 
exhibitor had better luck and could go to 
work with his men and install, instead of 
sitting idly around waiting upon the move 
ment of 


trol. 


men over whom he had no con 


Again, there is the case of a certain tool 


building establishment whose exhibit was 
not shipped from the works until several 
days after the exposition opened, and this 


space is still entirely vacant. But the rea 


son they are late is that they have been 
building some entirely new tools, which 
will be exhibited here for the first time, 


and which, as we all know, always con 
sume much more time than can be antici- 
pated. But as 
to think that 


an exhibit there is reason 


this will be one of the most 
interesting. Why should its merit as an 
the merit of the machines com 
| 


exhibit, or 
is machines, be lessened by the 
that, 


them 


posing it, 


very condition while it makes them 
more 


late 
than they otherwise would be? 


makes interesting 


also 


THE ““PHOTOSCOPE.” 


great exhibition sees the intro 


duction of some new mechanical produc- 


Every 


tion designed to appeal particularly to the 
crowds, and one of these here that seems 
to be doing a good business is the ‘‘Photo- 
scope,” a machine which, when one’s nickel 
into the slot, when he has 


has been put 
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t n 


taken a seat on a stool in front of it to 


gaze into a mirror, and a button is pressed 


proceeds to make a small tintype of him, 


which in due time (about I minute) it 


delivers into a pocket at the base of the 
in the meantime that part 


] } 


machine, whil 
f crowd which is 


of the 


not busy gazing 
, 
l 


sitter and making him feel like a 


fool can watch the wheels go round in the 
machine, glass sides being provided at the 
top for that The 


exploit the machine use “hifalutin’” lan 


purpose touters who 
guage in describing its wonders, but they 
do not exaggerate as much as might be 
supposed, tho of course they know precious 
little about it 
A COMPARISON. 
There will be those who will be of the 
Ther ll be th ho 
opinion that the Court of Honor at Chica- 
go, with its Peristyle and the blue waters 
of the lake for a background, formed a 
picture that has not been equaled since 


While I am 


of those who hold that opinion, yet there 


and is not equaled here one 
certainly is room for a difference of opin- 
the 
Terrace of 


ion about it, for to view cascades, 
Festival Hall 


from the other end of the avenue leading 


and the States 
to them is to behold a scene of magnificent 
beauty, and to visit the restaurant of the 
Village, sit at a 
the band 


illumination of the 


upstairs, 
the 


mething 


Irish window 


and watch 


buildings is s 


listen to concert 


never to be forgotten It is beautiful and 


magnificent beyond 


St. Louis, 


description 


May 7 F.J.M 
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Individual Motors for Machine Tools. 
The 


motors to 


application of individual electric 


machine tools is a problem the 
solution of which usually upsets the pre 
conceived ideas of the average machine 


shop superintendent. The shop which he 
has operated successfully with a 25 horse- 
power motor driving all of the tools should 
not, in his estimation, require any more 
power for its operation when the tools are 
fact, he 
rally expects that less power will be re 


individually equipped; in natu 
quired, because of the elimination of shaft 
ing and belting, and from these premises 
he is likely to make seriously erroneous 
deductions as to the sizes of the individual 
motors that are to be put in. Consequent 
ly, when he is assured by the consulting 
engineer or manufacturer to whom he has 
entrusted final responsibility that his motor 
equipment will aggregate three or four 
times the amount of horse-power that his 
old 
either to suspect that he is being 


or to insist that errors have been made in 


is likely 
“worked” 


single motor developed, he 


the calculations. A careful analysis of the 
matter will, of course, straighten out his 
misconceptions, if he has the intelligence 
of the usual shop superintendent 


The principal reason for the larger ag- 


gregate rating of the individual motor 
equipment as compared with a single mo 
tor is that each machine tool must be 


equipped with a motor capable of driving 


it at its maximum capacity, even tho it 





may not re worked al li Capacity n r 
than onc¢ wer ind wher e too 
eing worked at ilf its maximum ability 
he m ) g Ww speed n 
I ver we 
some I the case when 
Severa ) ire 2g y~¢ vi y S a 
T M reove ¢ € cor t s 
W S © sy ( I « | | thie 
l ney | il tS maxX 
1 ability. If the regulatior yy mean 
I voltage ci ( I example " it 
yperating at a yw speed may 1 
eive minimum vy ige and maximum c 
rent whe t the ghest speed it w 
receive maximum vi ge Dut le current 
\ not be anywhere near the maximu 


as a rule. Consequently, the machine 


never receives Maximum e. m f and max 


imum current simultaneously, and ts there 


fore never worked at its full capacity 
With speed regulation by means of varia 
ble field excitation this particular disad 


course, not encountered 


vantage is, of 


Everything considered, it is an extremely 


nice problem to determine the distribution 


f motors and the type of speed control 


best suited to machine-sh p < yndition 


Each case must usually be treated as a 


specia rie iperica f-lects 1? 


Increasing the Iron Component of Edible 


Plants. 

The following appears in Consular Re 
ports from Richard Guenther, United 
State n (rene i Frankfort 

l Veu é lif f Vie la eport 
tnat eresting expt ( re being con 
| v { acter yogi i 
station of Vien: It well-known fact 
that salts of re of great importance 
for the human system The artificially 
prepared foods containing iron which are 


introduced into the human body have not 


ilways the desired effect because the quan 


tities of it ontained therein, even if 
considerable, are not completely assimi 
lated According to modern ideas, the 
1uman body may supply its want of 
t from vegetable food ind it ex 
pe \ r g tl intity rf 
I ert n \V r¢ t wi € possi 
to pr é nat il means of supply 
g e huma ystem with a nutriment 
ric I ind easily milated. The 
fir xperiment was made wit pinach 
by adding hydrate of iron to the soil. The 
pinach gt v1 I n ed wed a er 
entag I I eve time 1 great a 
ordirt il nacl! vit 1 niuryv to the 
plant I s considered a very favorable 
re Ss the iro -ontents are perfectly 
ufficient tor medicinal purpose nd ina 
form which p esses none of the defect 
f the best artificial-iron preparations 
On f the new explosives 1 ammo 
nal,’ a mixture of powdered aluminum and 
nitrate of ammonia. It is not subject to 
exp! 1 vy shocl r friction, nor is it 
iffected, like tro-glycerine, by iid 
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Exact Time Study as the Basis of Pay for Work 
Done * 
BY H. L. GANTT 
Most manufacturers are perfectly will- 
ing to pay extra high wages if by doing 
the full of their 


so they can get output 


plants. Many do pay high wages, yet only 
a few get even approximately as much 
work done as should be done; and the 


problem before us all is to find out why 
amount of 
willing to pay full price 


we cannot buy the necessary 
labor if we are 
for it 

Before going any deeper into this, let us 
suppose we are trying to buy a fast horse, 
at the same time supposing that we have 
never made any special study of horses 


It is safe to say that if we get the full 
value of our money it will be by good 
luck rather than anything else. Again, 


supposing that we are trying to buy some- 


which we are not familiar, is 


fact 


thing with 


it not a that we are very unlikely to 
get our money’s worth? 
the 


strange 


Our experience proves this to be 


case with material things; is it 


that the same thing should be true about 
labor? The reason we so seldom get the 
full value of our money when we attempt 
to buy labor is because we don’t know 
enough about what we are buying. 

Buying labor is one of the most impor 
tant operations in modern manufacturing, 
yet it is one that is given the least amount 
of study. Most shops have expert finan 


ciers, expert designers, expert salesmen 


and expert purchasing agents—experts for 
everything except labor. The buying of 
labor is usually left to people whose special 
the result 


that it is usually done in a manner that 


work is something else, with 
is very unsatisfactory to buyer and seller. 
It is admitted to be the hardest problem 
we have to face in manufacturing to-day, 


and yet it is only considered when the 

iad 4 9 iad 2 ’” 
manager “has time’ or has “‘to take time, 
or on account of “labor trouble.” The 


time to study this subject is not when labor 
trouble is brewing, but when things are 
running smoothly and employer and work 


man have confidence in each other. 


THE PRICE OF LABOR 
Men as a whole (not mechanics only) 
prefer to sell their time rather than their 
labor, and to perform in that time the 


amount of labor they consider proper for 


the pay received. In other words, they 
prefer to work by the day and be them 
selves the judges of the amount of work 
they shall do in that day, thus fixing abso 
lutely the price of labor without regard 
to the wishes of the emplover who pavs 
the bill 

While men prefer as a rule to sell their 
time and themselves determine the amount 
of work they will do in that time, a very 


large number of them are willing to do 
of work the em- 
in that time, provided 


are shown 


any reasonable amount 


plover may specify 


only they how it can be done 

*Read at the Philadelphia convention of 
the National Metal Trades Association, March 
24, 1904 
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and paid substantial additional amounts of 
money for doing it. The 
amount needed to make men do as much 
as they can depends upon how hard or 


additional 


disagreeable the work is and varies from 
20 to 100 per cent. of their day rate 

If the work is light and the workman is 
not physically tired at the end of the day, 
he will follow instructions and do all the 
work called for if he can earn from 20 to 
30 per cent. in addition to the usual day's 
wages If the work is 
physically tired at the end of the day, he 
requires from 40 to 60 per cent. additional 
If in addition 
been 


severe and he is 


to make him do his work. 


to being physically tired he has 


obliged to work under disagreeablé condi- 


tions or in intense heat, he may require 
60 per cent. or even 100 per cent. addi- 
tional. As example of the three kinds, I 


may cite the following: 


Light work—Inspecting, counting, hand- 
ling light objects, ete. 

Heavy work—Running machine tools, 
handling pig iron, shoveling, ete. 

Heavy and disagreeable work—Smith or 
hammer work, work around furnaces, 1n 
gas house, rolling mills, ete 

These facts are derived from experience 
and give us a key to the intelligent pur- 
chase of labor. For instance, if we wish 
to buy the amount of labor needed to ac 
complish a certain task, we must first find 
out exactly and in detail the best method 
of doing the work, and then how many 
hours’ labor of 
working at his best normal rate and by the 


per- 


a man suited to the task 


methods prescribed are needed to 
form it 

This is simply getting up a set of speci 
fications for the labor we wish to buy, and 
is directly comparable to a set of specifica- 
tions for a machine or a machine tool 
The man who buys the latter specifications 
is often disappointed even though the man 
ufacturer may have tried earnestly to an 
ticipate his wishes; and the man who buys 
the the 


in the past almost universally found that 


latter under same conditions has 
a revision of his contract price was neces- 
sary in a short time. The relative impor- 
tance of buying labor and machinery ac- 
cording to best knowledge we can get, and 
the best 


best illustrated by the fact that while the 


specifications we can devise is 


purchase price of a machine may be 
changed whenever a new one is bought, that 
of the labor needed to do a piece of work 
should be practically permanent when it is 
once fixed. 

Knowing exactly the work to be done 
and the conditions under which labor is 
for sale, the purchase price of the proper 
amount of labor is simply a financial trans- 
and it is comparatively of little 
importance whether the transaction takes 
the form of day work, piece work, differ 


ential piece work, or task work with a 


action, 


bonus. 

In fact, each of these different forms of 
contract seems to have its special place 
The significance of the terms “differential 





May 19, 1904. 


piece work” and “‘task work with a bonus,” 
however, is that they cannot be applied 
without a clear knowledge of the labor 
that is to be bought. In order to get this 
knowledge a very large amount of careful 
study must be given to the details of each 
the 
Until a man has had a large amount 


problem by who trained to 
work. 


of practical experience in this study his 


men are 


results are always inaccurate. 
TIME AND LABOR. 

It is a pretty easy job to keep a record 
of how many tons of pig iron an ordinary 
laborer will load into a freight car per day 
when paid by the day for his labor, but 
it is task to find 
many a good man suited to the job can 


not an easy out how 


This problem has been solved and 
the ratio is about 1 to 3%. 


load. 
The same ratio 
holds good for shoveling coal, sand, gravel, 
facts 
study of 


etc. These found by a 


detailed 


were 
the 
have been confirmed by experience 
Detailed Study of Labor 
what is meant by a detailed study of labor 


out 


labor needed and 


To explain 


we will studying the art 
that 


Size of shovel, 


suppose we are 
The 


into the problem are: 


of shoveling conditions enter 
time 
to fill shovel, time to empty shovel, time 
needed for rest 

Size of Shovel.—The shovel should hold 
the full weight a good, strong laborer can 
throw conveniently. This has been deter 
mined, and in any kind of shoveling th: 
size of the shovel should be such as will 
hold the 
handled. 

Time to Fill Shovel. 
does not vary much with the material and 
the 


proper weight of the material 


Time to fill shovel 


the conditions under which shovel is 
filled 


shovel can be filled are from the base of a 


The easiest conditions under which a 


pile of material resting on a hard floor. If 
the material is fine and homogeneous it 1s 
little takes 
but little more time, to fill the shovel if 
the 
if the material is irregular or lumpy, like 


but more difficult, and hence 


workman is on top of the pile; but 
coal, or packs tightly, like broken stone, 


the difference in time between shoveling 
from the top or bottom of the pile is very 
great. 

Time to Empty Shovel.—Time to empty 
except in 


The 


a long or 


shovel does not vary so much 
the case of materials that stick to it 
time, however, needed to make 
high throw and bring the shovel back to 
the proper position for filling is substan 
tially greater than that needed if the throw 
is a small one 


Rest If a 


shovel 


fills and 


without 


man empties his 


continuously losing any 
time between operations, he will need to 
stop occasionally for rest. It is a question 
to determine what proportion of the time 
a good man suited to the work needs for 
rest. Having determined the time needed 
to fill and empty a shovel under any set 
of conditions, we 
shovelfuls he can throw per minute, and 
knowing the weight his shovel will hold 


we can find the weight he can shovel per 


can figure how many 
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minute. To keep this up we must allow 
him the proper proportion of time for rest; 
and making the proper allowance, we can 
calculate what he should do per hour. 

-When 


study of this character has been made the 


Accuracy of Results proper 
results of this method of fixing pay for 
work done are absolutely reliable. It must 
be borne in mind, however, that the rates 
are not made to suit the average man but 
job. In fixing 


may make a 


only a man suited to the 


the pay for this work we 


piece rate which will enable a good man 
to make 50 per cent. in addition to his 
day’s rate if he does the amount of work 
indicated; or we may indicate the proper 
amount to be done in a day and give him a 
bonus of 50 per cent. if he does all, a 
smaller bonus if he does a definite fraction 
he falls 


outline is 


of it, and his day’s rate only if 
that This in 


the method of handling an ordinary labor 


below fraction 
problem. 

A machine shop problem is of a different 
nature and involves a number of other 
much, 
difficult : 
but the advantages to be gained from its 
that 


dollars have been spent on the work and 


elements, which complicate it very 


and make its solution much more 


solution are so great thousands of 


results obtained that are worth many times 
what they cost 


THE MACHINE SHOP 


There are many ways of handling a ma 


chine operation, but I will cite only the 


two extreme cases with which I am 


familiar. 
1. The foreman gives it to the first avail 
able man who has a machine capable of 


doing it, with but little consideration as 


to whether it can be done economically 


on that machine or not. He gives few, if 


any, instructions and the workman sets 


out to hunt up holding devices such as he 
thinks proper for the work. Having se 
cured these he sets the work carefully and 
slowly and then takes up the question of 
need to be 


Hav- 


which he does not 


cutting tools, which certainly 
ground and frequently to be forged 
ing secured a good tool, 
wish to spoil, he starts his machine at a 
small feed. A 
make belt 
slip and might spoil his tool, and his edu- 


good, steady speed and a 


large feed would certainly his 


cation has taught him not to take chances. 


He gets the job done in the long run and 
it is usually well done 


work 


is given to the best expert machinist avail- 


2. The other extreme is where the 
able, who has at hand slide rules embody 
ing the laws of cutting metals and their 
application to each of the machine tools 
Knowing approximately the 


to be 


in the shop 


properties of the metal cut, he can 


determine in a few minutes the most ecé 
nomical combination of feed and speed for 
doing the work on the available tools, and 
hence the time needed for doing it. From 
the details of 


work he can determine which of the vari 


previous study of setting 


ous methods of setting or holding the work 


is most economical. Having satisfied him 
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out a de- 


setting the 


makes 
for 


self on these points, he 


tailed set of instructions 


work and for doing each of the machine 


operations, giving the shape of tool, kind 


of tool steel, combination of cut, feed and 


speed for each, with the time needed for 
each and the total time for the job. 


The piece to be operated upon and all 
the appliances needed are gotten to the 
machine while it is still running on the 


previous job, so that no more time may 


be lost than is nedeed to change the work 


in the machine. The workman is given 


a substantial bonus in addition to his day’s 


wages, amounting to from 30 to 50 per 


of his day’s wage if he does the work 


in the time set, but only his day’s rate if he 


cent 
takes more than the time allowed 
The result of this is that short 
of the 
up their old haphazard methods and fol 


in a very 


time most workmen are glad to give 


low instructions in order to get the in 
crease of pay. The ratio of the time taken 
to do the same piece of work under the 


two sets of conditions I have described is 


seldom less than § to 1 


I have, of course, taken extreme cas« 


} 
there are al dav work, 


vetween the 


and degrees of 


premium and piece work | two, 
the best forms of premium 
the 


least double that need 


but even under 


and old-fashioned piece work time 


needed is usually at 
ed if a 
if cutting 


thorough knowledge of the laws 


metals is brought to bear on 
the subject 
DIFFICULTY OF THE PROBLEM 
lhe proposition in itself, as I have stated 
it, seems simple, and many will ask what is 
the difficulty in carrying it out. I answer 
without hesitation, a little knowledge. F 
W. Taylor, who the this 
work, has been at it for vears and 


fifteen the 


was pioneer in 


twenty 


I have been at for years, yet 


man who has given the subject two hours’ 
a rule, fully prepared to im 


study is, as 
the methods that have been de- 


His 


trving 


prove on 
invariably 
method that 


veloped improvements 


consist in some short 
to him looks promising, and which I can 
the 
Many blind leads were 


before it 


assure you looked same way to us 


several vears ago 
followed 


was clearly established that such methods 


and short cuts taken 


did not pay, for they gave results that were 


always short of the maximum, and we 
never knew how much short they were 
until a complete investigation often showed 
that they were less than 50 per cent. of 
that maximum. The results of the substi 


management, 11 


tution of this type of 


which all 


that the experts can devis« ind 1 tne 
hest speed a man fitted for it can work, 
for the ordinary one when the method of 
doing the work is decided by the work 
man, or at best by a busy foreman, is that 


doubled and 


a higher ratio 


the oniput of many plants is 


that of others increased in 


PRACTICAL POINTS FOR MANUFACTURERS 


The conclusions to be drawn from the 


above facts art 


1. Don't increase the size 


of your plant 


Oss 

oO get an increased output until you have 
nace i clentine study ft the ¢ ipacity Ff 
he plat you have 

2. The profi » be derived from increas 
ng the output of your present plant 1s so 
much greater than it to be obtained f 
getting the same ncrease of yutput I n 
1 larger plant that possible means of 
getting it from your present plant should 
be left untried 

3. While doubling the size of your plant 
seldom double S your output, unless you 
very materially modify your methods of 
management, and never more than doubles 


your profits, the expenditure of on 


of the money needed to do this in insta 


ng a thoroughly scientific system of 


agement with modern equipment in your 
plant will almost surely more than double 
its output ar d increase your profits 200 per 
cent 
4. The art of s« fic managemet sO 
w that few people know yossibilitic 


‘ ontrolled by 


man who has had his main experience 
mie f these department engineering, 
financial. practical shop work—and the de 
partme he m familiar w ( 
ne he consid n mportant 
Che superintendent, who was formerly 
e engineer, usually has the engineering 
por t his plant good shape ften at 
the expense f the financial ind perating 
departments. In the same way a financier 
who has become the manager, is apt not 
to appreciate to their full value the engi 
neering or operating details The shop- 
man, whe ofter at the age « f forty be 
comes superintendent, is seldom able to 
organize the engineering on a proper scien 
tific basis, altho he usually succeeds in get 
ting good work done ind almost never 
succeeds im assigning ’ the finan ial end 
ts proper weight 
In fact, if ilf dozen of the best 
managers in this room were called upon 
decide upon the best policy throughout 
for a plant, there is but little doubt that 
the re would bee more d fference S of opin 
n Such men are all successful and 
hence must in a more or less degree be 
ogical, and should draw the same con 
lusion from the same fact Inasmuch 


ipparently do not, the natural sup 


iS ney 
position is that they do not see the facts 
in the same light: in other words, the facts 
i rule are not cle ir 
The first object of the work advocated 
to find out exactly what the facts are 
by the only ife method known, that of 
cientific investigation Having done t 
nd put them ] hape that they 
cannot be nderstood, the conclusion 
rT drawt \ im’ but li tit the one 
from the other, and competent managers 
vill be n ubstantia accord s to the 
policy to be pursued 
I electricity compete with dollar 
gas for heating purposes current would 
have to be sol 1 at the rate of one cent per 
t owatt 
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The Effect of Limestone Additions on the Product 
in Cupola Practice, According to the Research. 
es of A. Sulzer-Grossman, Winterthur—Il. 
WUST. TRANSLATED BY J. E 

JOHNSON, JR. 
yhysical qualities of the iron melted 
The test bars used 


EDITED BY F. 


The 1 
are shown in Table 4 
for the determination for bending 
strength were cast as follows: Two bars 
were cast which at the time 
of pouring had a steep inclination, 8 inches 


the 


in one mold, 


Number of Test . . ; 
Limestone additions in Ibs. per “charge 
Limestone additions in per cent. 

Bending strength in lbs. per square inch . 
Deflection in inches . ; 
Tensile strength in Ibs. per square inch . 
Resistance to impact in inches of fall of wt. 
Compressive strength in Ibs. per sq. inch. 


Number of Test 
Limestone additions in Ibs. per ‘charge ‘ 
Limestone additions in per cent. ; 
Bending strength in Ibs. per square inch . 
Deflection in inches A : 
Tensile strength in Ibs. per squal ire inch . 
Resistance to impact in inches of fall of wt. 
Compressive strength in Ibs. per sq. inch. 


TABLE 4. PHYSICAL 
in its whole length. The gate was cut in 
from below, each test bar was provided 
with a riser, and the molds were dried. 
There were four test bars provided from 
each heat, so that the figures given in Ta- 
are the average of four individual 
The test bars were 39% inches long 
and 1.18 and tested 
in their natural condition. From the brok- 
en the test pieces for tensile 
strength were made. The dimensions of 
the test piece are shown in Fig. 2. The 
figures given show the average result from 
four tests. The resistance to impact was 
determined with bars 1.57 inches square 
The falling weight weighed 26.4 pounds 
and the distance between supports was 6.3 
The tests were begun with a drop 
of 11.8 inches, and after each stroke this 
was increased by 4 inches. There were 
four The compression tests 
were made by the laboratory of the So 
* For these, cubes of 1.18 inches on 
from the test for 


ble 
tests 
were 


inches square, 


pieces 


inches. 


tests made. 
ciety 


a side were cut pieces 
bending strength 

Fig. 3 shows the results obtained graph 
is to be seen that the 


shows an 


From this it 
resistance to 
with increasing limestone additions until 
the latter equals about 20 per cent. of the 
weight of the coke charged. From this 
point on, the curve runs horizontally. The 
bending strength shows a gradual increase 
corresponding to the increased limestone 
addition. The maximum occurs here at 
26.6 per cent. of limestone, but from this 
it descends again somewhat. Upon the 
deflection the quantity of the lime addition 
seems to have little influence. The tensile 
strength, like the resistance to impact, in- 
creases with the increase in limestone 


ically. 


impact increase 


*Presumably the German Iron Masters’ Associ- 
ation 


-Trans 


PROPERTIES OF 
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charged until the latter amounts to a fifth 
of the weight of the coke, then further 
in the flux does not essentially 
increase the tensile strength. The com- 
pressive strength is little influenced by the 


increase 


quantity of limestone charged, as may be 
seen from the course of the curve. 

The foregoing is the translation of an 
article which appeared in the issue of 
Stahl und Eisen of January 1, 1904. It 
has been translated by no means literally, 


I 2 3 |} 4 5 5 
O 2.3 4.4 6.6 8.8 ri. 

oO be,” 6.6 10. 13.3 16.7 
39,600) 40,500, 49,750) 41,700 41,g00) 44,300 
O 73 0.89 0.89 0.89 0.39 0.39 
23,900 — 25,000, 26,000, 26,000 28,800 

13.8 3.8 14.8 | 15.8 15.8 16.7 


22,000 I 30,800 126,400 124,900 126,400 124,900 


7 5 9 10 II 
[3.2 15.4 17.6 ig 8 22 
20. 23.3 26.6 30. 33-3 
45,400 46,600 48,700 46,200) 47,600 
0.89 0.91 0.89 0.93 0.92 
28,100 30,100 28,600 29,100 30,100 
ap ly | 17.7 17.7 17.7 


2,000 127,800 127,800 145,000 140,500 


THE IRON. 
but with as little departure from the writ- 
er’s meaning as was possible for the trans- 
lator to make. for me an 
easy task, but the present article was well 
of it, to 
of research 


psc an 


This was not 


seems be a clear 
useful 


thoroughly 


worthy as it 


account intel- 


very 
ligently and carried 
out 

It will be understood, 
the original all quantities are given in met- 
ric measures and these have been rendered 
equivalents with the 
degree of accuracy which seemed to be 
desirable. in each case, This change in 
units necessitated the preparation of new 
diagrams in which the scales have been 
chosen with the idea of bringing out the 
actions recorded as clearly as possible, and 
the sulfur in the 


of course, that in 


into their English 


with this object in view 
slag has been plotted as if it were ten 
times as great in amount as was actually 
the case, for the reason that when plotted 
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gram shows that the general course of the 
manganese and sulfur lines is extremely 
similar and, as plotted, almost coincident 
This is a very important point prac 
tically, and shows that the many claims 
made for the value of manganese as a desul- 
furizing agent for cupola work are found- 
ed on a solid basis of fact, in spite of oc 
casional denials from trustworthy sources 
(witness a recent article in a journal de 
voted to the foundry and foundry prac 
tice). It is notable, too, that the sulfur 
the present case was, on the average, 
only slightly more than 10 per cent. of 
the manganous oxide, pointing to the re- 
moval of the sulfur through the formation 
of an oxysulphide of manganese and, from 
the fact that the manganese is present in 
the slag as an oxide, showing at least a 
strong probability of success for the proc- 
ess developed in Germany of adding man- 
ganese ore to the cupola charge with only 
of adding an equal 
the 


in 


a fraction of the cost 
quantity of metallic manganese in 
ladle. 

Considering all things, we may feel jus- 
tified in saying that a mixture containing 
more manganese might have been used 
with good result. It is certain that twice 
the quantity shown in the irons as melted 
in the different tests no injurious 
effect on the quality of the iron in itself, 
and it certainly has a tendency to keep the 
sulfur below the figures given here, the 
lowest of which are too high for the best 
grade of work, and most satisfactory 
foundry practise from the dollars-and 
cents standpoint. 

While these tests were in the main most 
admirably carried out, there are two or 
three of information might 
easily have been given and which would 
have contributed materially to their value 
In pointing these out, as well as in dis 
cussing the results obtained and my de 
ductions from them, there is no desire to 
criticise unkindly; but only to increase the 
value of a most excellent piece of work. 

The first of the omissions to be noted 
is the absence of any analysis of the scrap 
going to make up the mixture and of any 


has 


the 


bits which 
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4 in Machinist 
FIG. 2. TENSION TEST PIECE 
on the true scale the variations, while statement of the amount of limestone used 


relatively great, are absolutely so slight 
as to make the sulfur line a slightly wavy 
one just above the bottom of the diagram 

This exaggeration of the sulfur 
had the immediate and unexpected result 
of showing Mr. Wuist to be in error when 
he says that no connection is to be ob- 
served between the manganese content of 
the slags and their efficiency in absorbing 


sulfur. A brief inspection of the dia- 


scale 


in the heat from which the scrap gates, 
sprues, etc., were produced, from which 
its sulfur content might have been esti- 
mated. This deprives us of any means 
of finding out the percentage of sulfur in 
the total iron charged, and consequently 
from determining the minimum increase 
in sulfur to which we can limit the iron 
by the use of limestone. 

The second omission consists in not giv- 

















May 19, 1904 


ing the total weight of coke, iron and 
limestone charged per heat and the total 
slag obtained from each. From these data 
we could check up all results by reducing 
back to the original quantities charged, 
and we could too determine with consid 
erable accuracy the amount and kind of 
from the walls of the 


material removed 


cupola itself at each heat, an item of con- 
siderable importance from a practical point 
of view. 

The diagram giving the composition of 
the slags shows some things quite clearly 
notably that 


other data, 


in a very irregular 


even without the 


the lining was done 
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in °, of Coke 


DIAGRAM OF 


way or with a irregular material, 
since the variation in the silica and alum- 
slags is frequently in opposite 


and as the silica from the coke 


very 


ina of the 
directions, 
ash and that burned out of the iron are 
very regular these variations must come 
from the amount of the lining dissolved 
away. These variations are particularly 
marked between the second and third and 
the sixth and seventh heats, the alumina 
doubling simultaneously with a considera- 
ble decrease in silica, in each case. 

The results do not always appear to be 


as concordant as is desirable. Not having 


AMERICAN MACHINIST 


the total weights above mentioned we can 


not check them up exactly, but if we 
adopt the assumption, which Mr. Wust 
himself evidently regards as approximately 
correct as an average—that the coke 
charged amounted to 10 per cent. of the 
iron, which is within measurable distance 
of correct, at least for comparative pur- 
poses—we may form some idea of the c 


results Taking the total 


rectness of the 
slag per ton of iron and the lime contents 
of the slags in heats 


348 and 350 pounds of 


10 and II, we find 


line per ton of 








ron in the two slags, respectively But 
the limestone charged on these two heats 
” 
20 
’ 
18 
“” 
16 
, 
il4 
’ 
1 
” 
es ose © 
Wo 
1) 
, 
6 
“” 


6 ri : ” lv ll 
16.7 2 23.3 


PHYSICAL QUALITIES 


f the coke, or 3 
of the 


was 30 and 33.3 per cent. 
3.33 respectively, 
iron, and as the stone contained 51.12 per 
cent. of lime this amounts to 306 and 340 
pounds per ton of iron, respectively, and 


and per cent., 


tenth heat shows a considerable 
the obtained 


two methods of 


in the 
variation in by the 


should be 


results 
reaching what 
the same end 

These points bear more upon the method 
of making the test and its scientific com- 
pleteness and upon the question of the 
scouring of the cupola walls than upon the 
practical results determined by the test as 





5 
to the effect po! le quality I e iron 
but se \ them t her 
est som pt 1 ering ou 
( n that they V ted all tne results 
which is by no me he case 

Mr. Wust y 1e | t quite 
clearly, al that wl r | yretic 
he iddit f g ncrease t 
ab orptive Capac I e Siag I! sult 
without mit in pr S¢ ] does n 
prove t e the ( But little improve 
ment was n le n t sulfu content t 
the i ink ncrease in the sulft 

e€ Siag was tice after the 20 p 
ent. mark was passed 

Mr. Wiist narl that activity 
fluidity seem to have as much bearing 
this matter as composition. This is abs 
lutely correct ind wht te have heer 
nore emphasized. From experience with 
blast furnace slags I have seen this dem 
onstrated with a degree of clearness which 
was absolutely unmistakable 

This point is of peculiar interest to me 
because in preparing a paper a few week: 


' . t ! 
ago for presentation 
Mining 


be fore the American 


Institute of Engineers at their 


meeting just passed, this subject was brief 
ly discussed with a recommendation that 
from 1 to 2 pounds of limestone per pound 
if silica in the coke should be irged int 


the cupola and it was distinctly stated that 


“more calcareous slags under the present 
conditior f cupola practise would be 1 
advisable because, with the cold blast en 
pl ved, there would ot be attained a suf 
ficient temperature to melt them.” Tw 
pound f limestone per pound of sil 
would, in the present instance with the 


Mansfield ike described above, have g 
18 per cent f stone to be ch 


would be approximately the quantity 


practis« 
that | 


xpected the best results with 


which 
I will, however, admit freely 


should have t 


a little less, rather than more, than this 
quantity of limestone, and am glad to he 
set right by tual experiment on thi 
point Nevertheless must be observed 
that the quantity of limestone required 


been much less if the quantity 
the walls of the 


might have 


of material taken from 


cupola had not been so great. 


I would be very glad to be informed if 


the amount of this loss was not excessive 


from the point of view of good practise 
in this country. Will not someone con 
petent to do so (Mr. Thos. D. West, for 
instance) contribute experience on thi 
point ? 

The physical tests of the irons seem t 
be very fairly concordant, but they seem 
very high. It was at first feared that some 


mistake had been made in the conversion 
English units, but careful 


proved this net to b 


from metric t 


review of the figures 
It would be interesting to have 


of thos 
iene 


the case 
the views accustomed t 
of gray iron regularly 


Whether the 
not makes very 


make physical 
this 
test are too high or 
little difference in the 


upon point results of 


matter chiefly under 
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discussion, since they agree with one an 


other, and are all on a uniform basis, so 
that their comparative value for the pur 
pose 
affected 


One other suggestion in connection with 


for which they were intended is un 
by any ordinarily possible error 


this subject would seem to be in order. It 
is shown by these tests and more amply 
by my experience with blast furnace slags 
cupola do not more 
as the percentage of lime in them 


that slags become 
efficient 
certain although 


(that is, 


rises beyond a point, 
ignoring half the 


the 


“theoretically” 


conditions) they should do for 


reason that the temperature produced in 


SO, 


the cupola is insufficient to bring them to 
the degree of fluidity that they must have 
in order to be effective, when, owing to 
high percentages of lime, they become rel 
atively infusible 

In the contribution to the Mining Engi- 
neers above mentioned, a suggestion was 
made looking to the employment of warm 
blast to overcome this difficulty and simul 
taneously save considerable coke; but for 
out of 


question, though I believe it feasible and 


small foundries this is almost the 


profitable for larger ones, say of over 5 
tons daily output, 
however, 


There is, a simple and inex 


pensive means of obtaining the same end 


which is, if anything, more available for 
the small than for larger foundries. This 
consists in using with the limestone some 


Huorspar (calcium fluoride) which has the 


property of making limy slags extremely 
fusible and very liquid at comparatively 
low temperatures and at the same time 


increasing their lime contents, so that they 
become more active chemically as well as 
This 


bulk, and if 


worth about 
this 
the 
total flux were 20 per cent. 
the 


physically material is 
material 


fluxing 


+ 
SIO per ton in 


constituted 25 cent. of 


and the 


per 
charge 
of the 
there would be 


weight of coke charged, then 


required of it 5 per cent 


r with a melt 


of the weight of the coke, ¢« 
ing ratio of ten to one .5 per cent. of the 
weight of the iron or about 5 cents’ worth 
of tluorspar per ton of iron. These figures 
prove that commercially there is nothing 
to prevent its use. I earnestly hope to see 
this tried and the results reported, as I 
believe they would be very satisfactory. 

by the reduc 


If nothing be achieved 


tion in sulfur except a betterment of the 
product, it would still be worth the pro 
gressive foundryman’s attention, but a 
matter of much more importance to him is 
involved—namely, the prevention of “wast 
ers.” [I do that 
foundryman has any conception whatever 


of the 


not believe the average 
from con 
and 
sulfur 
that 
more important 
It is be 


importance 


1 
hOSSes 


proportion 


1 


traction strains, checks, cold-shuts 


oles which are due to high 


would at once realize 


if possible, 


to him than to his customers 


caus: of a conviction of the 


tf this subject to both that this translation 


and the above remarks upon the subject 


ire offered here 
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The Layout of Cone Pulleys. 


BY C. M. SAMES 


The radii of a pair of cone pulleys may 
be determined by means of the following 
formula : 

RR 


x R = 0.51657! 


(1.014141+-c) R’— (1.004724 1+ ¢) 
(1.014141 -+-c) 

(1) 
where Fk and R’ are respectively the larger 
and smaller radii of the pair of pulleys 


(1.004724 | +- c) 


working together and / is the distance be- 
tween the centers of the shafts carrying the 
cones—all dimensions in 

Since 1 is 
where the cones are employed, the radii 


inches. 


fixed by the configuration 
of one pair of pulleys must be assumed 
and the equation for c. If the 
value of c thus found be substituted in (1) 


the radii of any other pair of pulleys re- 


solved 


quiring the same belt length may be ob 


tained by making FR n R’, where n is the 


desired ratio of the larger to the smaller 


radius. (In solving for R’ take the nega- 
A 
> >’ y 
g 
= 1 » 
FIG. | 

7 An 

« | 
< 

THE LAYOUT OF 


tive value of the root of the right-hand 


member of the equation. ) 

Che formula has been checked through 
a wide range of values for / and n and no 
variation in belt length exceeding .o5 inch 
has been met with for any pair of cones so 
The results are accurate 


calculated. more 


than those furnished by graphical meth 


ods, are not more difficult to arrive at, and 


the use of the formula will insure an abso- 
lute uniformity of belt tension on the var- 


ious pairs of pulleys on the cones. 


This formula was derived from the 
equations for open belts, viz 
£ (R + Rk’ + (RK — R’)f 4 
2 
Z cos. / (2 
and R — Rk’ Zsin. 6 (3) 
where /. is the half length of an open belt 


and / the angle included between one side 
of the belt and the line joining centers of 


pulleys, as in Fig. 1 


(in circular 
and Rs 32” 


Assuming | 60”, 6 30 


measure 5230), 
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(= R’+1 sin. f# ), and solving (2) L is 
found to be 121.077” 
this value of L in 
(circular measure — .2618) 
Ri: and R’'1s = 11.0334”. 
Also, for 6 = 0°, Re= FR’. = 10.4414 . 
Plotting these values of R and R’ re 


Substituting (2) and 
letting ( 15 


260.56 26” 


abscissas in 
Fig. 2a curve of the form (+r -b) 
C may be found that will pass through 


spectively as ordinates and 


a) (y 


the three points thus located and conse 
quently through all points determined by 
using any other angles between 0° and 30 


(#—a) (y—b)=C. Expanding, 
xry—bxr—ay—C—ab (4) 

Taking origin at O, y= R’ and x =R 

-19.44”"+. We note that 19.44”+ is the 


radius of one of the equal pulleys, and as 
reduces to 


L=n2 R,+/when f=0°, 


(2) 


£ Z 
19.44 + = 
1 
L—l 
and + = R 
1 
RK, 19.14 
I 11.0834 
10.4 > 
Ry 2 
oO 4 
Le ao-1.8 
« 12.00 - 
K 2 > 
i MV 4 
RIG 
CONE PULLEYS 


Substituting these values in the 


(4) 


equation becomes: 


RR'—(a + 4 ‘\ R’—6R 
Ww 


=C-—dla + / se ‘) 


Taking the several numerical 


values for R and R’ and 


I l 


pairs o! 


olving, it is found 


that a 62.8479” and b = 62.2834 
T 
r RR 62.8479 R 62.2834 R & 
— 3914.3809 (5) 
and C 1859.6213. 
Again, by taking / 30”, R 4”, and 
I= 40”, R's» = 3” and following the same 
methods (6) and (7) are respectively ob 
tained: 
R R’ — 34.424 R’ — 34.1418 R 
C — 1175.2973 (6) 
(C = 464.9085 ) 
RR 43.5678 R’ — 43.1923 R = 
C — 1881.7934 (7) 
(C = 826.6681 ) 
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By inspection and trial it was found Letters From Practical Men. cushion plat | end pieces. and I do: 


that the coefficients of R’ in (5), (6) and believe it is necessary as long as you have 


(7) were each equal to 1.014147 plus the ; 1 cus late ew lac 
ae _— ‘i, Making Oven Racks. ; 
value respectively assumed for F's in the . vhile they eing f 
aS; x Editor American Machinist 
several calculations, or generally 1.01414 : : P | \ ew ( f 
. SR ie? ae I am sending you a sketch of a U-ing 
1+ c. Similarly the coefficients of R were ; : ; f same purpose as Mr Ashlev’s w 
: 7 : punch and die, also a forming die for mak- : 
found to be 1 004724 | -+ « ; a used im our p and is always given 
? ng stove grates, which I saw illustrated in 
C being a constant for any one equation good satisfaction, and is cheap in const: 
; cigs the AMERICAN MACHINIST at page 492, > ; - : 
must be a function of the constant quan ; 3 - Hon The wit re cut to length on an 
: which I think are ahead of Mr. Ashley's 
tity 7 in that equation and by trial was ; : eee a tutomatic wil traightener and w 
ey ; In the first place, I think Mr. Ashley's 
found to equal 0.51657 / , . . , . - , placed yn e di es Ver ACK again 
z , a. . ~ . ~ qaies are too costiv for tne work which : 
Example: Let ] = 50”, K 2”, R 6 ; ' the gage pit cting as an end 
: : ; they are intended to perform. I notice in Paci ; 
Substituting these values in (1) and ar : ; ; Z 5 rage The holes / re to receive the gage 
. the die which Mr. Ashley shows for form 
ranging it Decomes: 2 pins / 
: : ing the end pieces that it 1s necessary for ; : 
( + 92.9432 ¢ 805.07 I v _ : : i see no need rn ng tools so costly 
the operator of the press to pick each one : : ; 
or c 10.4919 when cheap ones w do the work just a 


. : from the die or punch after they are 
Putting this value of c in (1) it becomes ; well W. Van OrMAN 
R R’ — 40.2151 R’ 39.7443 R 


formed, which I claim is a great drawback 


to the rapid production of work, and I 

















300.800 (Ss ; d = a ; ; 
ae believe the die I show will form more Drawing Temper on High-Speed Steel. 
Let R—k’, then (8) becomes: nga a , ar : 
; : blanks in a day than Mr. Ashley’s; it is Editor American Machini 
K 79.9594 Rk 306.896, and , . a cor ae : a 
: what I would ca i. push-through die and Last week my tention was called 
= 2/ —— 0425” fro , —— 11 } 
R= R’ = 40425” and trom (2), / =o s made as follows: form of cutting t made from high-speed 
L=(R + R’) / cos. / = 8.085 X The bolster .4, Fig. 4, is of gray iron, steel which showed a tendency to chip off 
2 while B, C and 7) are of machinery steel when in us« party using the tool had 
1.5708 + 50 = 62.6999”. (9) 
Also from 2’ = 2”, R= 6”, R— kK’ = ig 
H ; ? ’ ri J } 
Zsin. >, sin. P = .O5, COS. PP = .990794 ,, J Y Vy 
‘ fr / 
) >: . ’ . > } 
3} = 4°, 35.3’ and / in circular measure f/ A } J ) VA 
= .08 WY J / J 4S oF 
: ai J 4 
Substituting these values in (2), 1 : J ; P J Y Vi J 
62.7262”, differing from (9) by but .026’, ; Y y | 
which is inconsiderable L Y E /* 
IT BC YY A 
—E - i i? eT 
R A , J 
Speeds for Taps and Dies, a | FIG y 
1 FIG. 3 | ! re 
An inquiry has come to this othe 
garding the best speeds tor running ma JA 
-hine taps and dies in bolt threaders. We 
referred t nquiry to Mr. Geo, E. Whit I 
lead perintendent of e Rhode Island | a 
I 
Pool Company, Providence, R. 1., who ( J 
. 4 
rile Io Ws — oe —_ = — fj 
| i 1 lad mu exp ence mm Drass ' : fa weet 1 
vork 1 w nly give speeds that hav Tool S S 
| = = 
riven good results on iron and ft ste , ss 
' . J 
W orl ving only a part of a f read 
1 1 1 I l 
such as stove bolts and nuts. ca y I 
t ghe peeds than if full thread is 
le sires | n speeds rive! TM) tile ible ire 
for hrs Vork e economi t Fig. 3 t ( I t t 
1 ’ . : < , ; ar ‘ . 
tools and will be found to give execs » ot \ 
¢ 1 1] ] W sneed \ cl ] G . pun ‘ ( 1) ( ( i \ 
my pl S 6 ece es mk ‘ spin € 12 ( T ‘ pi y p 
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Vait 1 ( op rator Pp eTerence to the ( t t J 
yper vaiting for the machine t Nat ye Tormes I 1 
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W T Ss eeping p t mr duc LITA [ i l 
t p ling holt< , need , e pr t t r m { tl pres 
| f f tee] holt ne-t rd ; Ile e cap VEC nd n piece G 
vive es p ft Ct ess I e cap C 
W hile ( f tl piec ( 
YY about 320 revs. 1% about 7o revs , 
‘ - on I }) A I \ +8 I 
31 13% a ‘ . : | 1 f \1 f 
a 172 5 \shley e tried 
~ s 5 ) nN I I ne 
I Ec ‘6 
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134 ' 15 g \ i ng di | w 2 
250 
2 ho p for forming r vire 
Ss 7 
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as much or more than 
e amount he decided to try the 
thus do away with the tendency 
to break. The results were all that 7 
e desired; the tools worked nicely, held 
heir edges and did not chip as they had 
done when left as brittle as the process of 


drawing the temper 
advised, 


plan and 


ardening made them. 

I know from experience that tools 
portions, as taps, milling ma- 
hine cutters, etc., need to have the temper 
tarted when made of high-speed steel in 
der to reduce brittleness to a point where 
they will stand up when in use. Why not 
remove the tendency to break by removing 
1 reducing the amount of brittleness, as 
lescribed on all tools which occasion trou- 
If the tools 
feeds 


steel, 


hav- 


ing delicate 


ble by breaking or chipping? 
ire used in cutting at speeds and 
which make it profitable to use Ahis 
the heat generated from contact with the 
work is sure to heat them to a degree much 
higher than is necessary to bring them to 
or brown color 


E. R. MARKHAM. 


a straw 





Fixtures for Milling a Sewing Machine Arm. 
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he depends on the milling of this face 
fixtures, it 


to register from in the other 
would necessarily throw the casting out 


of line on account of the casting being 
sprung during the first operation. 

has taught me that, in 
for light in- 


My experience 
g jigs, fixtures, etc., 
terchangeable parts, it pays in the end 
to start right, and not be in too big 
hurry to finish the job. The idea is to 
have the fixtures so constructed that it 
will be impossible for a workman to spoil 
springing out of shape. The 
illustration my idea of how the 
job ought to be done. Experience in mill 
whenever it is possible 
drilled or 
surfaces, as 


des igning 


a piece by 
shows 


ing has taught me, 
from the center of 


holes to the 


to work 


reamed finished 


better results are obtained by working 
from the holes than from the milling, to 
locate the most important holes, as the 


chances are there may be chips, dirt, waste, 
or some foreign substance that 
between the jig the finished 
that is to be registered 
will be a 
from the holes as 


other will 


get in and 
of casting 
the result 
but if we 


part 


from; mistake right 


work 


away, 




















2 were shown three views 
of the fixture for the first operation, this 
being the milling of the face. With all 
due respect to Mr. Robinson and his meth- 
ods of machining a sewing machine arm, 
I cannot quite agree with him, as it seems 
is working the wrong way to 
The device he has for 
be apt to 
of course 


same In Fig 


to me he 
results, 
clamping the fixture 
spring the work out of shape; 
he has three points 111 for the arm to rest 
on, which is all well and practical, but, you 
the clamping arrangement is 


produce 
would 


will notice, 


in the middle or center of the arm, which 
will in all probability spring the 
as there is no support at this point; 


casting, 
and, 








Editor American Machinist: shown in the illustration it would be im- 
At page: 378 was shown a sewing ma-_ possible to mill the thing wrong. 
chine arm and fixtures for milling the Fig. 1 shows the arm located in the 
— Ut GB , | 
S| He Ao ao 
A ft D Wf ft Dp! IT —_— 
G H ( LU \ 
i Ih E } 
| 
WS, pe _) EW 
Ti “ oo 
FIG. 1 
Straight Edge 
— a) 
I I steel 
American Machinist 
ean | 
FIG. 3 
FIG, 2 
FIXTURES FOR MILLING A SEWING MACHINE ARM. 


fixture for milling the foot. Strap D, Fig. 
3, 18 merely to steady the casting while 
being milled. Thumb-screw E is directly 
over a similar adjustable support. The 
A and B locate the arm in the fix- 
these arbors are tool steel, hard- 
ened, ground and lapped. The fixture is 
provided with bushings as shown for these 
arbors. Thumb-screw C is to hold the 
arm back against the finished hubs which 


arbors 
ture; 


have been counterbored 
Fig. 2 is a method of testing the aline 
and distance from holes to finished 
For milling the other parts of arm 
same principle, or nearly 
W. PutNAM 


ment 
part. 
I would use the 
the same. 
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Grinding a Taper Reamer. 
Editor American Machinist: 


Referring to page 469, Vol. 27, as 
usual there are several ways of doing 
the same job. Perhaps Mr. Wilber’s 


way is a little expensive, and then he de- 





GRINDING A TAPER REAMER. 


pends on his piece of cold-rolled steel with 
pins spaced and turned correctly. In or- 
der that we know the truth of the 
reamer he refers to, it must be 
tested, and we must not depend on 
his machine to give the desired results 
The illustration will perhaps show a ready 
way. GG are regular standard ring gages. 
Knowing diameter of gages and distance 
A to A, one can calculate the taper very 
closely. In duplicating taper pieces this 
method will be found convenient. 
Ros Roy 

[It seems to us that it would be rathe: 
a tedious job setting the two faces AA 
parallel on a taper piece.—Ed. } 


may 
measured 


and 





A Feed Mechanism. 
Editor American Machinist: 


Illustration shows a special hand-feed 
mechanism which may be of interest tc 
some of the readers of the AMERICAN 
MACHINIsT. It is required to feed slide 


{1 with the same, and also with twice the 
hee: Of slide B 


H 


_ i 


= Double Thread 
Rn. u 
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A FEED MECHANISM 
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It is also arranged so that 4 or B car 


AMERICAN 


vithout 


allowing any 


MACHINIST 


slip. This point 


de Fair Play for the Less Familiar Mechanical 














be fed independently. The drawing shows termined, I secured each shipper sé Devices. 

the gears in position to feed |< and &b could not move, thus insuring the bel be \) c \T ac 

with the same speed, by revolving either emaining in the desired position We ( g 
hand-wheel. By drawing out rod C and then threw oft other be from this \ 

pushing in rod £: thte speed of slide 4 wi ne of shafting. I had made and fitte: ( ea ying 
be twice that of B. If rod E is left ou Prony brake ¢ 1 small pulley, p g \ ur y of 
and rod C drawn out, then A can be oper the shat Ss occasi using the brake 1 
ated independently with hand-wheel / and t cales he usual way, and by \ 
and B with hand wheel / | ( \\ he ( nip serew ft the rake radu ally I cure ( ‘ ( 

[We are rt the opinion that less th ncreasing tne — nt we slippe¢ the tarnable t rect foi 
twelve teeth on a pinion is poor practise , Ural di the sea Ol dgm« 
—Fd.] n making the 1 the same en dr way v 

————— ng the n r\ Ot course 1 \ ! \ 
Ar. Improvised Dynamometer. nathem gave us the horse e cde 
I-ditor American Machinist Se fw | 
I was once called upon to decide w While n ny tl tes gy sug R 
amount of power was heing used ve tself idicate gy 2 g ent el 
{ 
| ere ( 
p | ( 
, ' 
| \ 
\\ 
' 
| 
? ° I 
| . 
p 
on c 
§ ¢ 
\ 
Lesa 
( lie 








NAMOMETEI 


tenant who hired roon nd powell L here 
was no chance to get at tl n the usu: 
wav by t ( t ( 
mittedly le plat ‘ 
entire tistacti ft | aT 

est nd be ( < tl il ed ve ‘ 
the actral facts Phe OW \ ac: ere 
o this tenant’s ma \ s | remem 
her al 0 ( ] I r¢ | is me 
that if | uuld determine what proport 
ot he vid h I his 0 t required 
ust drive his main shaft without slip whe 
all his mac ery W n full use I cc ( 
ther by the 1S€ t e Pronv brake. find 
the amount of power used 


To this end I made two very substantial 


guiding faces 


shippers ab, Fig. 1, the belt 


10 inches long, to insure am 


being about 
ple wearing surface, and one of the 


used to deliver or guide the 


pers being 
belt to each pulley, as shown. By the use 
of these two shippers I forced the belt 


off trom the pulleys just as far as possible 
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Q JA aa { - 
; == 
Qa, “ 
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. | } j 
] | : f 
‘) 
Y ie me 
— — | 
| 
| 
| 
] 
| 
Lica 
Om. z ~~ 
i (y 
FIG 
‘ 
Lie WeIVrite ( v ; rt , 
( the r] rig ¢ ‘ ! not y 
set L | ve n comparative r ist ig ( p et 
che f horizontal belt, as witl ne whee ( Vv no mea » f 
( h the weight of the belt would Keep lar t the average designet di LIKeLY 
from slipping as desired. The rig shown to be thought of for a given service long 
n Fig s for vertical belt and would, after the toothed gearing, and usually 
I believe, give practically correct results only when the latter is evidently unsat 
The use of the Prony brake would be factory for the pecial purpose In the 
practicall e same with each rig, and if precise case which we are considering, it 
correctly arranged and handled, would seems to be quite ¢ det tl the « m 


vive correct results 


New York 


JAMES BRADY 
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wheels would probably have cost less, cer- 
more, than the miter 
in place of the other two 


tainly no two of 


gears; then, 
gears, the shaft, the two additional bear- 
ings and the work of fitting them all, we 
would have had simply a piece of factory 
made chain. For this hand-operated and 
not frequently used detail of the machine 
the wear would probably have been slight 
in either case, so that even that considera- 
tion would have cut no figure. 

Chere are many mechanical devices, of 
which the chain and sprocket is a con 
venient example, that certainly have not 
the least novelty so far as the principles 
of their but 
which by 


operation are concerned, 


the developments of modern 
manufacture have had their status vastly 
changed as related to the uses of the de- 
signer of machinery. 
ing only to its own needs, stimulated the 


The bicycle, look 


accurate and economical production of 


many machine parts which have been a 
prize and should be a stimulus to the en 
tire round of machinery design and manu 
facture, and it is for the designers and 
builders of machinery of all kinds to bear 
these things in mind, to cultivate the habit 
of thinking of them and of adopting them 
where they apply. This is the only way 
in which we may live up to our advan 
tages 

Besides promoting familiarity with and 
cheapening and vivifying the production 
sprocket, the 


the 


of the chain bicycle 
ball 


bearing, with all that it implies, and the 


and 


trade especially shoved along 


manufacture and manipulation of steel 
tubing, so that these are now handy to 
use where only a few years ago if even 
the had 


them in the course of his work, it would 


designer thought of employing 
have been impossible to introduce them 
there 


who could have produced them as accu- 


because would have been no one 


rately or as cheaply as would have been 
required. 


here are other things that might be 


mentioned, and some of them of certainly 


not less importance; worm and _ helical 


gearing, for instance. There are 


devices which have not had fair play in 


many 


the estimate of the designer and in thet 


employment by him, simply because they 
} 


have 


not been correctly understood by 
him, and some of them have been black 
listed as “‘unmechanical” on account of 
the disadvantages which have been er 
roneously assumed to accompany their 
employment Worm gearing has espe 


cially suffered in this way There are 


good men who would always “turn down” 
worm gearing wherever possible, on ac 


count of the enormous friction losses ac 


companving its use. This has been shown 


to be fallacious and unjust, and writers in 


the AMERICAN MACHINIST have done 
some excellent work in that line. Others 
have been shy of worm gearing on ac 


count of having tried it without knowing 


how to make or apply it correctly and of 


having reaped the fruits that might h 
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been predicted. There is no excuse now 


for ignorance or prejudice concerning 


worm or helical gearing, tho they may 
still exist without the excuse, and the in 
justice to the mechanical device reacis as 
an injustice of the designer to himself. Let 
all know the real truth concerning helical 
gearing, become familiar with the details 
ef its correct construction and 
and carry it in the front of their thoughts 


it lurk in the dusty cor- 


operation 


instead of letting 
ners of the mind, and such gearing will find 
much more extensive employment. In our 
machine designing we have been and still 
are the slaves of rectangularity, and heli 
cal gearing 1s to be carried in mind as 
the great 


short cuts and in the most direct ways of 


emancipator. It delights in 
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chance and standing in the minds of ma- 
chine designers generally, they would be 
more frequently employed, with the result 
not merely of greater novelty of design, 
which matters not, but of more astonish- 
ingly effective machines. Electrical de 
vices are perhaps getting a better chance 
than some others, and getting more nearly 
their full share of 
because of their novelty and their location 


so near the top cf the pile of usable things 


employment, simply 


with which our minds are stored 


TECUMSEH SWIFT 





Punching ard Forming Rings of Flat Stock. 
Editor American Machinist : 

The accompanying sketch shows a die 
for the manufacture of brass rings W in 


























transmitting power and of transforming large quantities, the dimensions of which 
speeds up or down. are No. 18 gage by 34 inch wide by 1 inch 
\ir and water can do much more for diameter with four 5-32 inch holes punched 
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PUNCHING AND FORMING RINGS OF FLAT STOCK 
us mechanically than they have yet been equal distance apart, each stroke of the 
permitted to do. We can get them to do ram producing one of these rings complete. 
little services for us quite as readily, as The stock S is fed by the usual automatic 
deftly and as reliably as they have done’ feed (not shown here) the required dis- 
some of the larger things \ little col tance through the guide H, where it rests 


umn of water can be made to push as 


trong, as precisely and as certainly as a 


steel rod, and it cares not in the least that 


passage be straight, making the term 


Its 


“column” an absurd misnomer It can be 


used for short cuts and for working in 
places inaccessible to other means ot 
transmission \ir pressure may be main 
tained anywhere constantly and _ alertly 
ready for instant’ service to give motion 
with power little or big, wherever it may 
be required, and charging nothing for its 


services except when actually employed 


If these and other things that might he 


enumerated could be given their 


rig 


while being pierced; on the next stroke 


the blank is cut off and held in place by 
J and tension plate K, as 


cutter /, pin 


these members release the blank on the up 


stroke it slides down (the press being in 


clined) to the stop-pins LL, where it re 


mains until the time comes for it to 


down into its final gages ready to be 
formed { is a cast-iron holder which ts 
fastened directly to the ram of a No. 3 

en-back inclinable press; B, a former 
vhi is backed up by a helical spring C 
Chis spring is just strong enough to push 
| blank D down between the forming 
ws EE until it strikes the bottom of the 
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where it remains while 
downstroke, 


semicircle in die F, 


the ram continues its 
the two inclined faces G G cause the form- 
ing jaws EE to complete the forming of 
the ring by closing tightly over the form- 


It will be seen that there are 


press 


ing ram B. 
no mechanical means employed for feeding 
except for the feed from the coil of stock 
feed Mother Nature 
has supplied us with a force called gravity 


through the rolls. 
(whatever this may be) and it seems to me 
we ought to make use of it whenever it 
is possible; in this case it performed its 
work very successfully. 

Louis DELIVOUK 





A Perforating Die 
Editor American Machinist: 


There was trouble and to spare in the 


over a simple piece of brass 


look 


It was a 


pressr¢ Om 


piercing, innocent enough to at, but 


oh! a terror to keep up 
x2 inches, cut 


rectan- 
gular blank about 4” from 
sawed stock which was 0.080 thick of hard 


brass. There were holes which were to 
be very smooth, free from burr and the 
exact size. The plate was to lie flat and to 


be free from distortion when finished 
The first die was made solid and hard 
shrunk and 


The result was that it 


pulled the holes out of line so that, when 


ened 


finished and the samples sent, from this 
die, they were returned with the comment 


¢— ’ Is 


D D D D 
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old man and one of his workers built a 
die as per sketch. 

A piece of steel B was planed and care- 
fully fitted to the die bed. Then the holes 
were located on the blank steel, put on a 
face-plate which was trued up dead true 
The 
holes were bored taper and very carefully 
Then the 
of tool steel, were left larger on the out- 
left 
allow for lapping, then hardened and tem 
pered. Next, the 
size 0.087. Each die 


and bored out to take dies marked D 


sized, dies, which were made 


side, while the hole was smaller to 
were lapped to 
trued up 
a fit in the universal grind 
Then the 


piece of steel marked C was fitted and held 


holes 
was then 
and ground to 


er and dropped into the holes 


by two screws, and when whole was keyed 
solid 


holder was made and the piece marked G 


n it was perfectly Then a punch 
vas fitted with six plugs, hardened and 
the The holes 


lapped the exact size for punches which 


ground the same as dies 
were of Stubs rod inserted from the back 
from through by being 


Next, G 


two degrees in 


ind kept pulling 


slightly upset on the inner end 


which was on a taper of 


length, was carefully fitted to 4 secured 


by two taper pins E and tools adjusted to 








press 
Such care was taken that tissue pap 
vas cut clean. Gages and stripper were 
fitted in the usual way, blanks lubricated 
B 
Cc 
sal 
B jC 
el 
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from the intended purchaser that they did with a mixture of lard oil, white lea 
not fit the hardened gage pins “within a_ and ivory soap boiled together 
row of apple trees,” and he sent also a About 147,000 blanks were punched and 
gage with hardened pins which it must fit. no trouble experienced except occasional 
By the way, there was less than 0.002. breakage of punch which was easily re 
variation in any of the holes paired and two new dies substituted where 
Then a die with driven bushings was _ th Id ones chipped, but as all were 
gotten out, but it seemed impossible to get ground Ss was very easy to do 


them back after hardening, so finally the 


Such a die was very expensive, but 
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was a money saver and just right, as they 


} 


had to be, since the purchaser said 


dictionary contained no such term = as 


“good enough [RON QUILI 


Mounting a Chuck—A Floating Holder. 


Editor American Machinist 


Not all work is done on centers: a good 
portion is done in the chuck, and you find 
vou can’t keep up the record, with tl 

c 
Ss 
sali 
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) YTING Hit kK A FLOATING HOLDER 
oO lly 1 

anging tl yindle several inche 
I iV I ( ck m nted as per 
Fig Y oo per cent. better It 
yr g r h t pind ind fac c- 
p ite ind re e piece 
Make a 9 pr fit n both diameters 
\ny 1 ( nprove 1 in thi vay 
it g Tae te i" ecessing it 
1 the end and p g it on the spindle 
09 ed and g p to fit 
Fig loating holder which 
1 el purp when nothing else 
ply a piece of 
- ' ab ! wide, bent vund 
the ) ¢ ‘ rg ia t | } 4 
g Y 1 narrow limit 
Ty 1 7 d ight RB 
(7 ethod 1g a ch 
ilm nive din G it Rrit 
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Machining a Deep Forming Die. 
Editor American Machinist: 
The picce to be produced is shown in 


three views in Fig. 1. The only material 
fit for it was a good steel casting or a drop 
forging, and the steel castings people 
said “Not | than ninety days, or four 


months after we receive the patterns’ and 





Vachinut 


STOCK 


FIG, 1 American 
THE 


THE PIECE TO BE MADE AND 
the drop forge people said, ““A set of drop 
for are 


four to six 


will cost $$ and we 


weeks behind in our die 


dies that 
now 
department and as much more in our forge 
department.” 

Almost if not quite by accident a lot of 
located ; 


Fig. 2 were 


if looked at the other 


drop forgings like 


these were circular 
way One 


flattened to about the required shape by 


of these forgings was bent or 


the blacksmith and compared with what 
wanted, and as it so nearly filled the 
and form 


Was 
bill it was decided to make a dic 
them to shape rather than to wait for cor 
rect drop forgings or steel castings: and 
then it was up to me to produce the goods 














Cc 
A B 
D 
FIG, 3 
rN ( = 
' QQ 
a 
FIG. 4 American Machinist 
rHE DIE AS CHUCKED AND TURNED OUT 


At first it looked as tho it would be a 
case of digging a cavity out of the solid 


steel, at which I rebelled, as there was not 


much machine shaping of the die that 
could be done when made in the solid 
Neither did I wish to make a “force” and 


heat up the die, put the two under the drop 
hammer and hub the cavity to the proper 
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shape; one reason being that our drop 
weighed only 190 pounds with a two-foot 
drop; besides that it would involve quite 
an expense to hold and apply the ‘‘force.”’ 
It finally occurred to me that by taking 
two pieces and putting the two top faces of 
them together, boring a cavity in the face 
of the two pieces to a depth equal to one- 
half of the width of the required opening, 
then placing the two pieces face to face 
the other way I would have a cavity of 
practically the required shape. 

Before doing the act in steel I took a 
piece of pine in the wood lathe and turned 
it out to a nominal diameter, depth and 
shape, sawed the piece in two along line 


AB, Fig. 3, placed the two faces C and D 
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forgings came solid like Fig. 2, and were 
drilled as in Fig. | formed 
The die holder is strengthened by the two 
A positive 


before being 


large bolts shown at Fig. 6. 


knockout, not shown, was used to clear 


the die. 
As will be seen, the machine work on the 
die was lathe and shaper work, and of the 


easiest kind. G. SCHNEIDER 





A Long Hunt for a Blast Obstruction, 
Editor American Machinist : 

Of course all you fellows are machinists 
well-balanced logical minds, and a 
scorn for 
doesn’t use a micrometer caliper. 


with 


fine any metal worker who 


I happen 


to belong to that unfortunate class, and | 






































together, and so had an ocular demon- can almost hear your comment as you 
—S ——> 
= " ; = 
+} f 
A 
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E x a 
a | 
} 
: hod 
is aw F 
i, 
B 
FIG. 5 
FIG, ¢ 
‘ee F 
E 
FIG.S 
American Muachiniat 
r1G 
rHE DIE AND ITS OPERATION 
stration that my mental picture was cor- finish reading this confession. ‘Well, what 
rect could you expect from a boilermaker, any- 
I then got out the steel for the die and way? Why couldn’t he have done that at 
plunger, also a pattern for the holder, and first?” 
had a casting made. After the die was [ had been in charge about a week and 
bored out, it also looked like Fig. 3. The was beginning to get my bearings, when I 
steel was next sawed in half at 4 B, Fig. noticed that the flange fire did not seem 
3, and in Fig. 4 it is shown at the section, to have blast enough. On speaking to 
one-half only being shown. The two halves Charlie, the head flanger, I found that the 
were next placed in the die holder, cen engine was running too slow and that 


tered up on the face-plate of the lathe and 


the hole through the bottom was bored 
This hole is the same shape and size as the 
outside of the forging 

The top face of the die was also con 
so that the 


caved as shown at aa, Fig. 5, 


forging would have a good seat, with the 


forging resting in the die and the upper 
former ready to do the forming. Fig. 5 
is a cross-section on center line A B, Fig 
cross-section on 
Fig. 8 is a cor 
The 


6. Fig. 7 is a vertical 
center line CD, Fig. 6. 


responding section of the top former 


speeding up would make matters all right. 
[ had the engine speeded as fast as the 


rest of the equipment would permit; the 
improvement was scarcely noticeable, and 
not commensurate with the increased 
steam consumption and the wear and tear 
on the rest of the plant, so we were not 
long in resuming the old gait 

In a few days I had the blast pipe, which 
was beginning to show its age, gone over; 
the leaks were stopped and the obstruc- 
tions removed. I now satisfied that 


the line was O. K., but the blast remained 


was 
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the same. About this time I noticed that 
the pipe which connected the tin blast pipe 
with the forge was far too small, being 
only 2 inches in diameter, while the tweer 
was 4 inches, on the inside. This 2-inch 
pipe was 10 feet long and all buried in the 
shop floor with the exception of a nipple 
about 4 inches long, and it had heretofore 
escaped my notice. Great was my joy at 
the discovery and short the time before | 
had that offending pipe removed and re- 


placed by one that would allow a sufh 
cient volume of air to reach the tweer 
Satisfied that the trouble was now reme- 


died and that the blast would be ample, I 
was on hand when the fire was rekindled, 
inticipating a shower of sparks and the 
roar which accompanies a healthy forge 
fire. Much to my chagrin the sparks ne- 
glected to fly and the gentle murmur in 
stead of the expected roar was an irrita 


tion second only to the “‘we-could-have 


told-vou-as-much” kind of a smile worn 
by the flange gang 

[Tho much puzzled over the matter, 
I let rest a few weeks, and while not 
coming to any conclusion I had an idea 


sadly in need of 


that the fan, which was 
repairs, was responsible. It finally got so 
bad that it had to I took 


idvantage of it to increase the size of the 


come down and 


pulleys on the countershaft and by every 


neans at my command made sure that the 


blower would not be at fault. Knowing 


that the supply pipe was all right and the 
fan ample in size and in good repair, | 
naturally expected that my efforts would 
at last be rewarded: but, no, the fire was 


as dull as ever, and the smile on the faces 
of the flange gang was perceptibly broader 

Disgusted but not yet acknowledging 
lefeat, I meditated at times on the prob 


e It 


solution ‘can 


ein, Dut no 


happened 


me day that the forge was not in use, 
and as I passed by I was struck by the 
idea that I would like to examine that 


tweer. One glance was enough; the cause 
of all my menta! anguish and repeated dis 


Chere 


four 5<-inch holes in that tweer, 


comfiture was glaringly apparent 


1 
were oniy 


which was 5 feet long and 4 inches inside 
diameter, and intended to supply a fire 4 

5 feet long and 18 to 24 inches wide 
| speedily it tweer taken out and 

oug! holes drilled in it to equal the 
‘ross-section of the inside of the pipe Che 
flange gang were smiling again and freely 


predicted that the fire would be no better 
When the fire was st 


lew, the roar was the rea 


rted ag: 


iin, the sparks 


thing and the 


smiles on the faces of the flange gang had 
ni 
Those four small holes in that tweer 


company, at a conservative 


500 As 


5 fire 
had been as described for ten years and 


figure, not less than $1 the 
the efficiency of the gang had been reduced 
least 10 per cent, it equaled, rough- 
This 
that 


by it at 
nts per day, or $150 a year 
the 
can sometimes be effected by looking after 
things W.E 


ly, soc 


illustration of savings 


is a good 


smali GOLDSWORTHY 
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Spongy Iron at the Roots of Gear Teeth—The 
Breaking of Gears and Gas Engine Cylin- 
ders from Shrinkage Strains. 

Editor American Machinist: 

Some time ago I had a chance to find 
difference in the tensile strength of 
the the 
tooth by making test pieces from a tooth 


the 


iron at end and root of a gear 


that had been broken out bodily, as shown 
in Fig. 1. The tooth was from a wheel of 
4% inches pitch. The piece from the end 
broke at 16,000 pounds and from the root 
The tooth was from a 


the 


it 12,000 pounds 


wheel of which the thickness of rim 


was about three-fourths of the pitch, mak 


ing the metal very porous at the root of 
the tooth 

I find that quite a number of rolling 
mill men desire heavy rims because they 


a tooth when one breaks 


out, but if the rim was not quite so heavy 


can then put in 
the gear would not be so liable to break 
[ have seen new gears after being in daily 
five or six weeks break an 
These 


diameter 


use for arm 


near the rim wheels were from 4 


to 6 feet in and from 6 to Io 
inches face, the break opening up as much 


The had 


made to the same sizes previously and | 


as 14 inch wheels been 


4 


Same 


seem the 


not failed and it would propo! 


tions were all right, but the castings that 


broke may have been taken out of the sand 


00 soon or the rim may have been un 


] 


covered while the arms and hub were wel 


covered, causing the rim to shrink first and 
when the arms contracted they contained 


a strain which pulled toward the center 


and after use pulled the arm apart 
\lthough the arm shortens, the greatest 
effect is in the rim, which springs outward 


ind sometimes enough to break away com 
pletely wit 
ing on 
wheel 


it 1s cast I have seen a 


face, 4 feet diameter, 5 inches pitch, of very 


heavy design and made of very good iron 
which broke eight hours after it was take 
ut of the sand Che wheel was lying on 
some blocks about 12 inches high, and the 
prec tl i T t W ¢ oh ng ibout 300 
pounds, s cl e g nd ab 2 feet 


\ case rf 


first venture in the gear busi 


unequal expansion oct 
during my 
hop 


when I had charge of a pattern 


some eighteen years ago Lo foot wheel 


about 8 inches face and 3 inches pitch, had 


lifted by the sink head on the hub, 


been 





ind about 3 inches of the hub pulled off 
because it had not cooled enough to be 
come solid. The foundry people intended 


to burn the broken piece on in ord 
to do this, they procee ded to heat the whee! 
at the hub 


getting red hot and were making prepara 


only, which they succeeded in 


to burn on the hub, when there was 


report ana the rim had parted about 1% 


nches 
At this same foundry at about the same 
time they were ving to make wheels for 
1] es 
ylast-Turnace re mugwgies which were 
ibout 30 inches diameter with gray-iron 
ms and hubs and wrought-iron spokes 
rl ro ] man | ino ¢ ble ) 
Iie roundarvn wa laving roubie on 
iccount of the rin breaking For two 
days all the work had been bad, and seeing 
these bad wheels I hunted up the difficulty 


being cast first 


were 


nd the ms la when they should have 
versed the method. This they then did 

with good = resul not another wheel 

| ae 

TeaniIng 


By casting the hub first and the rim last, 


due to the shrinking of the rim 


he strain 

wa t the wrought-iron spokes (which 

were strong enough to resist the compres 
mn put on them) broke it, whereas under 














the reverse prov the rim had the chance 

f moving the spokes toward the center 

f e wheel | en after the rim had 

ntracted the hub w ca und while 11 

eated the end I e sp ke for a short 

listance this was not enough to cause an) 
lifficulty 

I have just advise i friend about cast 

ng double 1 \ | e wanted mad 

lee ng, 7 he TAace il d 4 inche 

vite] vith teet 1 pposite cle and ( 

( f meta veen Chis is entirely 

»y much and w nake the teeth spongy 

| lvised ! » make the 

é n I-se n or core out the 

nte t d mal i x S¢ I In bot! 

n ded ind ca 

\ It V i n ist of th 

tl 1 d ¢ hrougl 

nd t t every 24 incl 
e \ ve taken iT 

| inothe e which I had to solve a 

( wanter 52 inches long, 8 

nches wide, 1 nches pitch, with on 

nch of metal under the teetl There wa 

yne doubt about getting these casting 

straight, as previously such castings had 

been convex on the tooth side. The mold 

vas made s usual with teeth down and 
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ast that When it was time to un- 
over the mold I had it rolled over bottom 
side up and removed the bottom part of 
the flask, which was now on top, and also 
removed the sand from the hot casting be- 
tween the teeth, leaving the mold undis- 
turbed otherwise until morning, when it 
was found to be straight within 1-32 inch. 
were made, and 


way 


Three or four sections 
all came out alike. 


[ have another case which requires cur- 


ing. In making about fifty gas-engine cyl- 
inders two of them broke as shown in 
Fig. 2. This was due, I think, to unequal 


ontraction of the two walls caused by re- 
moving the sand from the outside, allow- 
ing the air to strike it while a large core 
was keeping the other wall hot on the in- 
side and the water-jacket core was keep- 
ng it hot from the other side. The conse- 
quence was that the outside wall cooled first 
on account of its being thinner than the 
the 
a much softer condition 


nner wall and contracted whil inner 


wall 


was still in 
When the inner wall cooled, its shrinking 
was resisted by the solid outer wall, and as 
the metal is much weaker in tension than 
n compression the inner wall must yield 


A. MErTES 





Making Spring Chucks. 
Editor American Machinist: 
At page 


how he prevents spring chucks from open- 


408 Mr. G. Schneider shows 


ing while being tempered by not sawing 
the slots clear to the end and leaving part 
of the slot to be sawn through, after hard- 
ening, with a copper disk charged with 











emery. We go a little further and leave 

rim on the end of the chuck when we 
turn it up as shown in the sketch. After 

B > - 
| pies 16 
| Cc 
Sf = 

Ame . 
\ SPRING CHUCK 

the chuck is tempered we place it in the 
lathe with a short piece of soft stock in 
the hole and grind the end flush. We 
thus obtain a good center bearing at C for 
grinding A and B P. J. Mac 





A Mold Lowering Device. 
Editor American Machinist : 
The device here shown is for lifting 
round iron flask J F, Fig. 3, 
of sand, 


with its load 
240 
pounds, from the molding machine MM 
for 


weighing together about 


and lowering it to the floor, or also 
lowering the cope on the drag. An air 
lift had been suggested for the work, but 
it was decided to be too slow for this light 
job, largely because of the time necessary 
to accumulate and release the air pressure 
in the cylinder. The casting to be molded 
circular stripping plate machine 
the 


on the 


indicated in sketch was a ‘“‘divider 


wheel” for a harvesting machine, and 


occurred to me that the only lifting to be 
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done after the pattern had been lowered 


through the stripping plate was just 
enough to make the flask clear the two 
guide-pins GP, about 1% inches long, 
which locate the flask on the machine. 
This, I reasoned, could be easily done 
with a short lever, and a friction brake 


could then lower the flask nicely to the 
floor or to close on the drag. The bail 
BB has pins P P which enter holes in the 
lugs LL of the flask and allow the drag 
to be turned over after lifting it from the 


machine. The bail BB, swivel yoke S Y 
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is thrown back enough to release the pull 
on the bail and allow the bail pins to be 
withdrawn from the flask. The set-screw 
SS is now loosened and the long spring 
L S inside of J P, which is attached at its 
upper end to the pin R and at its lower 
end to CR, instantly draws the bail, the 
lever and the yoke S Y upward until S Y 
strikes the clamp JJ. SS is now tight 
ened and the lift is ready to lift another 
mold, the lever BL being in the position 
shown in Fig. 2. The molding floor must 
be nearly level and the length of the con- 


‘i? 
'|R R 
4 ° 


IP IP 








Th - Jal SS 
bus dy 











¥ 
SS 
LI 
CR 
SY 
° BL e SY 
O a B\ 
ie ‘ 
—— \ 
Nias y, Pp 
| pel 1 IF I 
B = 
B . GP: MM P +P F 
B ' 5 —— 
B)BL | 
FIG.1 ee 2 at ; oan —— 
FIG, 2 FIG. 3 
Amerteun Machtniet 
\ MOLD LOWERING DEVIC 
and lever BL hang from the 14-inch necting parts must be such that the lever 
cold rolled round bar C R, which, when TL ZL 1s a little above the horizontal posi 


the flask is to be lifted, is clamped in the 
position shown in the enlarged detail, Fig 
1, by tightening the set-screw SS by its 
LH. This 


jaws J so as to clamp CRF be- 


lever handle forces together 


the two 


tween the two leathers L L. 

The lifter, which is attached by the eye 
at its upper end to the trolley of a light 
traveling crane, being run over the flask, 
the BL 
zontal position, the pins P P are inserted 
in the flask the BL 
thrown to the position shown in Fig. 1 
where it is held by the 
mold. The flask now being clear of the 
machine, the lift with its mold is run over 
to the desired place on the floor, the screw 
S S is loosened and the flask is lowered as 


lever is placed in a nearly hori- 


lugs and lever 


weight of the 


slowly or as rapidly as desired by con- 
trolling the pressure on the set-screw SS 
After the flask is the BL 


lowered lever 


tion when the bail pins enter the lugs ot 
This 


lifter was found to be a rapid and con- 


copes and 


the flask resting on the machine 


venient device for handling 
drags from the machine to the floor 
S. A. WorcESsTE! 


M. Henri Houri, of Paris, has invented 
a new alloy, “Formetal,” for which high 
claims are made Its composition is not 
given, but it ranks as a bronze with the 


addition of certain metals which are said 
The metal shows high 


affected 


to unite chemically 


tensile strength and is not easily 


by acids. 


A plate-shearing machine recently built 
in Glasgow will cut cold plates 21% inches 
thick and 11 feet wide at one stroke It is 
driven by a pair of steam engines capable 


of developing 700 horse-power 
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Reamer Clearances ng These holes were 7s inch diameter the error limits of the holes be g ter, of 














BY FRED HOLZ 1 inch long, in parts made from shafting course a larger number coul reamed 
\tter constant experimenting for a r€ material known as “hub SLOCK ] he se be fore the reamer! would need ri ] t 
| I 
riod of more than a year, we have finally holes were from .001 to .002 under size 
succeeded in establishing tables for four before hand reaming, and were perfectly In our practise we aim to have holes 
styles of reamers for obtaining the best 
1 ' 1 1 rR Cl N 
possible clearances, the object being to REAME! , : Set I 
P . as G ! i i \ lia I t S a \ ( 
grind clearances on reamers which would 
vith Ea y W Sp Set Pt t \ it 7 
ream the greatest number of smooth holes Emery Wheel Center by Ar it Tables No. 1-2 « ‘ 
with a minimum amount of wear Phe PAE ' i 
= Hand Rear Stee Hand Reamer for Cast | ¢ r | oC) 
four styles of reamers are as follows Cutting Clearance Land 1& Bronze Cut Cast A " 
Hand reamers for steel, hand reamers fot - wee song <Seernnce Land gor . ind 
25 W ick La y W 
Ai , } ’ } : re "‘huckino re re + : —— + — ——$$<$_, __ 4 
gray iron and bronze, chucking reamer sea . T = , a Ena 71 
for gray iron and bronze, chucking ream iceat ae — eget | 2 . 5 a 
2 - nl ‘ ‘ ( ( wrance ‘ ( ua } 4p ees ‘ ‘ 
ers tor steel T + +—————_+ j 4 ie | 
: —_— ! } 45 I 
We use adjustable blade reamers almost | Se | ow | 0 x ; 4 | 
exclusively, all of which are ground in the } } 4 
1 ” 7 , , ' ' + | 4 | . | ‘ " 
toolroom. No one outside of the toolroom ; | | "ie ” ) ") 
| = | 
B } ‘ 
5 
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ro 1 | ne : 
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A o ! i 
| | 
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% | | 
} } | 
A M | ! 
4 i | 
i | | 
G. 3. CHUCKING REAMER BLADE FOR STEEI ; l 178 
| T 
R lowe idius ‘ eame n : } | } 
i | 
} } 
Vay t | 
When w beg experin _ : | 
; ; 
‘ ~ Ty! ot ) ~ 
ep I W cep ‘ \ ime i } | 
: . ‘ 1 i | 
vhat kind of clearance: had, and wh + ' = : 
: } | } 
vas eturned 11¢ OlroomM \ i | | 1 | ‘ 
, , | ‘ 
companied by a rep Stating e nun } t | 
eT . les t ha eamed Phe newly i 2 to | 
; 
| 
oTOU! reamers we rd ) } 
trom f } } ot ( F | 
ilf of thousane ) ‘ ‘ 
were a ved \ ( \ dat \ 
ize when ev h nl sii r 1) form 


ried wit varied res We che¢ gy \ V { { G . 
< ] nit I Ca neg 070 Ole | r d ¢ ( ty é rie +) c ift 

same I ie t s ve \ ve the ( | f 1 ean 
sign of needing regrinding and readjust- g r ure 
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ground on the 


clearance and bh the second clearance called 


table 
for 


for in the 


idjustment the 


minutely is to provide a proper width of 


Jand which equals 


reamers for gray iron and bronze, and .005 


nch 


plades, 


sé 


025 


on hand reamers for steel 


a being the cutting 


The object of giving the 


‘cond clearance s¢ 


inch on all 


hand 


Chucking 
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and bronze, but not the hand reamers 





for steel \ micrometer is used for gaging 
the blades to size. We use India oilstone, 
medium grade, and use gasoline instead 
of oil 


T 


» back ends 


he front ends of all hand-reamer blades 


tapered about .005 inch in 114 inches 


are also slightly tapered, so 
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dial on the ele- 
Then 


pindle. The micrometer 


ating arrangement Is set at zero 


the work-holding centers are elevated to 


the hight given in table, in accordance 


with the size reamer to be ground 
of opin- 


There seems to be a differenc 


ion as to which direction an wheel 


should 


emery 
the 


run, whether to or from cut- 








eamers tor g1 
led 


provided 


ay 
degre bev ends, 


ind ars 


a 


with 


RINDING THE SIDE ¢ 


iron and bronze have 23 


s shown in Fig. 2, 


two clearances 


ilong the blades for which the settings are 


one clearance which is equal to t 


given in Table 3 

only 

second clearance given 
represent al chucking T 
tee In these tools the 
ground to exact s I 


ind without clearance: 

eled ends only have cl 
=e 

Table 4 all 


knive re ground 


O)n 


tre 


reamers of this 


mn 


The beveled ends hav: 


hie 
Fig. 3 
reaming 


Table 3 


eamer fort 


aa 


knives are circular 


hole to be reamed 
The $5 degree bev 
irances, as given in 
stvle the 

! 


O13 to .020 inch 

















FIG. O MILSTONE HANDLI 

be \ half of th eng oward 
hank end 

] rrinding the earances for the va 
ous kinds of reamers as given in Tables 

a 3, 1 ) rest 1s held stationary 

mm the neryv-whee read of the erindet 
is shown at 4, | rinding 


‘ig. 4, while in g 


the clearance f the 15 de gree beveled ends 
on t icking ‘amers for steel, thi 
tooth re supported from the grinder 
table and travels with the work, as show! 
il B, Fig 5 
Fig. 6 represents a handy means f 

holding a small oilstone used in stoning 
the reamers We oilstone all chucking 
reamers and the hand reamers for gray 





emery-wheel spindle 1s gaged 


re 








EARANCI FIG. 5. GRINDING THE END CLEARANCE 
is not to injure the holé when backing ting edge of the reamet The danger ot 
mut the reamer ‘arrving the heat to the edge is much 
In Fig. 7 is shown how the center of tl greater when the wheel runs toward tl 
/ 


ntering gage is made of the « 








and thus the grinding must proceed 


care fully Wi grind all 


edge 
dge, 


more slowly and 











IG. 7. ADJUSTING THE HIGHT 
g t ork-holding « | 

sm Hat space .f on the s ft } 
meryv-whe head which indicates the 1 
f the emery-wheel spindl When 

g up the machine for reamer grind 

9, the three points are brought in line 
t is, the work-holding centers, the tooth 
ind the center of the emery-wheel 








OF THE EMERY-WHEEL SPINDLI 

f our cutters and reamers whenever pos 
ble with the emery wheel running in a 
irection away from the edge. It requires 
ry little practise on the part of the oper 

itor to hold the work to the tooth rest, and 
he result is more satisfactory, since 
ives a cleaner cutting edge, while tl 
inger of overheating is reduced 
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In order to carry out this work precisely 


was necessary to provide the grinder 


1C 


with a micrometer dial on the vertical ad 
D 4. The 
reamers as above described are ground on 
Milling Machine Company’s 


justment, as shown at Fig 


1 Cincinnati 
universal cutter and tool grinder 





Program of the Chicago Meeting of the Me- 
chanical Engineers. 


The complete program has been given 


out for the “Spring’’ meeting of the Amer 
ican Society of Mechanical Engineers to be 
to June 3, lus 


held at Chicago, May 31 ine 


ive. The program is more elaborate than 
usual, as the present gathering is to be a 
Society of 


Institu 


joint meeting of the American 
Mechanical Engineers and of the 
tion of Mechanical ot 
Britain). The headquarters of the 
ties will be at the Auditorium Hote! 


Engineers ( Great 
socie- 

On 
Tuesday evening, May 31, there will be an 
the Music Hall 


Arts Building with a welcoming 


informal reception in of 
the Fine 
ddress by Mayor Harrison and responses 
Mr president of the 
\merican Mr. J 
Wicksteed, president of the 
The first business 
Wednesday 
Hotel, 


of papers will be begun 


by Ambrose Swasey, 


Society, and Hartley 


British society 


meeting will occur on 


in the Auditorium 


di 


The professional 


morning 


when the reading and 


scussio1 


ssions will be continued on Wednesday 


evening in the Fine Arts Building, 


yn) 
a 


Thursday morning in the Auditorium Ho 
tel and on Friday morning at the Lewis 
Institute. The following is a complete 
list of the papers to he presented ind dis 


cussed 


“The W 


iges Problem,’ Harrington Em 
erson; “Some Recent Examples of De 
structors for Town Refuse,” George Wat 
son; “Refuse Destruction by Burning, and 
the Utilization of Heat Generated,” ( 
Newton Russell: “Some Theoretical and 
Practical Considerations in Steam Tur 
bine Work,” F. Hodgkinson: “The De 
Laval Steam Turbine.” E. S. Lea and E 
Meden; “The Curtis Steam Turbine.” W 


8 R. Emmet “Different 
Steam bines,” A. Rateau: “The 


tential Efficiency of Prime Movers,” | 


\pplications of 


Po 
Vv 


Tur 


Kerr; “Power Plant of the Tall Offic: 
Building,” J. H. Wells: “Power Plant of 
Tall Office Buildings.” R. P. Bolton 
Middiesbrough Dock Electr ind Hy 
draulic Power Plant,.”” Vin I. Rave 
“TJs 1f Superheated Steam and f Re 
heaters in Compound Engines of Large 
Size,’ Lionel S. Marks Commercial G 
Enon Testing and Prop d §S 
of Comparison.”” Wm. P. F1 Cast Iro 
Compositi Strength and Specifications 
Wm. J. Keep The Eff f Sti 
g Wm. Campbell Expert 


f Anneal 
ments Ww it] i | the T Dyn imomefer 

Road Tests of 
ocomotives,” EF. A 


“omotive 


FM. Goss 
ti es,” 


Perh 


aps the uisiest time for 
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will be between the 


On Wednesday after 
rf tl 


by 


ittend the meeting 


sessions 


business 


noon the South Chicago works 1e 


[llinois Steel Company will be visited 


both ladies and gentlemen; on Thursday 


ifternoon alternative excursions are pro 
vided as the individual members may 
choose; on Thursday evening the usual 


will be 


l be 


formal reception held; on Friday 


ifternoon there wil again a choice of 




















excursions, and on Friday evening there tween 360% and 361 pounds The ob 
will be a special concert by the Thomas — servers’ duties were to record the number 
Orchestra in the Auditorium Theater The of times the barrel was filled and tippe | 
ladies will be kept busy by special enter and the water temperature Che counter 
tainments while the business sessions are acted as a check on the observet The 
being held The usual arrangements have tank from which the water was pumped 
been made for reduced fares on the rail was kept as nearly as possible at a co 
roads. Practically all who attend the meet stant level, and by recording each tin 
ing will later spend more or less time at the barrel was tipped, an accurate record 
St. Louis ot the actual evaporation in any interva 
nae could be obtained The barrel could be 
Device for Measuring Feed Water * tipped, emptied and brought back int 
An iron tank 4x5x5 feet high was ob position in about ten seconds, and the fi 
tained, and provided with a 3-inch su ing of the barrel would depend on 1 
tion outlet at the bottom, which was con capacity of the supply pipe Under o1 
nected with the boiler-feed pump. On top dinary nditios the bart muuld ob 
Supply Pipe a " 
joi Dap Suomi 
| Inlet Vip wrel inlet Pi areas 
Position for Filling / 
j 
Position for Emptying % | 
— \ i | 
TON heal Kae 
" B N r AF 7 
: { ‘ sl Y Merten) 
. ( 1 
suction 
to Pump 
ra 
. j h _J 
* ime i vW “" 
OR MEASURING WA HE BARREL! 
tf the tank were two bearings, which ca ed | emptied once e\ minute, g 
ried trunnions of 3-inch pipe securely 2 vy of 60 barre f 360 
fastened to an ordinary oil barrel, at about pound f water p vhich wou 
its center of gravity One trunnion was lak ximu n ipacity of the a 
sed t he barrel; the other was con pat t 700 power. One ope 
ected to a wrought-iron pipe, runuing vy ipparat ind 
inside the barrel to a point about 2 incl t p ed 
elow the top and at the rear of the center 
forming an overtlow outlet leading ou \ oO if nthe 
of the tank The wat \ led ] ‘ na 
irrel through a pipe in its center x ( N > ir Banfi 
ending to p about 2 inch ibo ‘ 
ie bottom. designed that vibration of nile ‘ 
the water-level was eliminated, and _ the ! Xo per « f irl 
barrel uld be quickly filled to the point | Pp thr 1 
tf overtlow. A lever was attached to one ins f X40 88 
f the trunnions for the purpose of tilting 
the barrel when it was desired to empty rl Rio de nei rht and Pows 
into the suction tank. Stops were Comp rganized under ti 
yrovided » limit tl movement of the 1's t Stat Vew Jersey Jam 
Vii ] in \n yvinect if tl 
*From a paper by Edwin Burhorn in 


Stevens Institute Indicator 


ha 


rre 


(ww) 


tilting 


points 


The lever was connected to an ordinary 


counter, 


numbet 


The barrel 
filled 


an 


We 


d 


iter 


were 


which recorded automatically th 


‘ 


| 


of times the barrel was tippec 

was set on the weighing scales 

with water up to the overtlow 

point, and the weight and temperature ot 
ascertained Several deter 

minations were obtained, and the range 1n 


weights, 





at the same temperature, was be 
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Mechanical Fair Play. 

In our present Mr. 
Swift has a little plea for the equal rights 
of all available mechanical devices to the 
consideration of the machinery designer 
and to employment by him according to 
their promises of efficiency under the spe- 


issue Tecumseh 


cial circumstances. It is easy to realize that 
all have not been accorded an equal chance 
of employment according to their individ- 
ual deserts. With some devices we are all 


too familiar, while with others we have 
no speaking acquaintance, and when any- 
thing is to be done the former are more 
the the latter 


more effectively 


gel iob, tho often 


likely to 
could do it Slaves of 
habit are proportionately as numerous in 
our drafting rooms as elsewhere, and their 
emancipation is most desirable not alone 
for their own good but more particularly 
for the benefit of those who are to profit 
or otherwise by the results of their labors 

Examples of the persistence of habit in 
designing machinery and in planning engi- 
neering work are enough to find. 
Running through the technical press just 
Engi 


easy 
now is one pertinent illustration. 
neers are breaking away and are coming 
quite frequently to use the hoisting engine 
instead of the pump for raising water out 
of deep mines In this connection there 
are two instances of mistaken persistence 
of thought and effort. The work of min- 
ing consists normally in the cutting away 
of rock and the hoisting of the material to 
the surface. Accordingly the facilities for 
these operations have been carefully stud- 
ied and all refinements promising efficiency 
have been encouraged and 


and economy 


developed. Incidentally nearly all mines 
are wet and more or less water has to be 
removed as a condition of continuing the 
and quite naturally less 
the 
than to the primary function, less thought 


work. Usually 


thought has been given to incidental 
for the water-raising problem than for the 
actual mining. and so less economical con- 
ditions have usually prevailed in the water- 
Now, it has hap- 
that the 


a eration Wl mining as argelv O gr¢ j 
| t g has largely outgrown 


raismg arrangements 


pened in many cases incidental 
the direct and primal operation, and yet it 
has not been so carefully studied and has 
not been conducted with an equally eco- 
nomical expenditure of power. Thus it 
is said that in some of the anthracite coal 
tons of water have to be 


mines twelve 


hoisted for one ton of coal, and yet the 
hoisting of the coal has been given more 
attention and has been done more econom- 
ically than the raising of the water 


been used quite generally 


Pumps have 
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for raising water and often no other de- 
vice has apparently been thought of. The 
primitive way of raising water was by 
hoisting it with a bucket, but civilized man 
found the pump more convenient and that 
seemed to have settled it for all time, and 
everything that could be called a pump 
had its The 


steam pump is employed in enormous num 


has chance. direct-acting 


bers notwithstanding its wastefulness of 
steam; but then it’s only for raising water, 
you know. The pulsometer also is fre- 
quently employed for the same purpose, 
simply because that is what it is made for 


Of course some of the highest economies 


in the employment of steam have been 
realized in pumping engines for water 
works, the good showing being made pos 
sible by the constancy of the load. Such 


constancy of load is the thing most lacking 


in mining practise, so that with even the 
best pumps no comparable economy is pos- 


When it 


a big bucket or its equivalent with an en 


sible comes to hoisting water in 
gine adapted to the load the economy r« 
turns again and the varying lift, however 
not 


does appreciably 


Under the circumstances 


great its change, 
change the load. 
of deep mining service the adoption of the 
hoisting engine for raising water seems to 
be merely a case of mechanical fair play 
and common sense 





The New Director of Sibley College. 

It is officially announced that the suc 
cessor to the late Dr. Thurston as Director 
of Sibley College at Cornell University is 
to be Prof. Albert W. Smith, of Leland 
Stanford University 

Professor Smith is a graduate of Sibley 
of the class of 1878. After graduation he 
was for a time engaged with the Brown 
& Sharpe Manufacturing Company, where 
he became a contractor, and at a later date 
he occupied the positions of foreman with 
the Straight Line Engine Company and of 
mechanical engineer for Thompson Kings- 
ford, of Oswego, N. Y. 


with the Solvay 


He was also for a 
time connected Process 
Company, of Syracuse. 

After acquiring personal experience 1n 


he returned to Cornell as a 


this way 

post-graduate student, and from 18&7 
to 1891 was a member of the Sibley 
faculty, from which position he went to 


Professor 
ign and from there to the 
Professor 


During these 


th University of Wisconsin as 


of Machine De 
Leland Stanford University as 
of Mechanical Engineering 


vears he has. however, been much more 


than e teacher. It is the custom nowadays 


for professors in many lines of work to be 
given a vacation or sabbatical year at suit 


abie intervals—a year which is spent by 


most of them in European travel. Recog 
nizing the academic tendency to which 
teachers are subject, Professor Smith 


conceived the idea that his sabbatical year 
could be spent to greater profit in engi 
neering work and he accordingly obtained 
a position with the Dickson Manufacturing 


Company. of Scranton, Pa., and spent his 
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year there. At a later date he lett Ins 
university work in California for a period 
Ot two years and spent the time in active 
engineering work with Westinghouse 
Church, Kerr & Co., of this city. It is an 
open secret that before returning to Cah 
fornia that company offered him salary 
and other inducements far in excess ot 
those given by the university in the effort 
to retain his services, and similar induce 
ments were offered him by the Solvay 
Process Company Of the twenty-six 
vears since his graduation, about one-half 
have been spent in the active practise ot 
engineering and construction, and it will 
thus be seen that he possesses both quah 
fications and acquirements which are radi 
cally different from those of the tradition 
al professot 

It is largely because of this active sym 
pathy and acquaintance with commercial 

rk that he was selected for his new 
position With one vor his friends 
among Sibley gradustes urged his selec 
tion upon the trustees and at the same 
time urged upon him the duty of taking 


up the work at Cornell, which, thev be 


ieve, offers th ereatest existing opp 
tunity in engineering education His final 
ultimatum, which we believe has been sat 
sfactorily met, was entirely characteristi 
f the man. Recognizing that in so larg 
1 institution most of the actual teaching 
must be done by assistants, he insisted 
that the trustees should supply the neces 
sary funds with which to carry on th 
educational work for so large a body of 
students 

Mr. W. ( Kerr. of Westinghouse 
Church, Kerr & Co., who also is a gradu 
ate of Sibley and a trustee of the univer 
sity, had observed Professor Smith's 
conscious method of fitting himself. 
teaching through practise, and has su 
essfully urged its adoption by the Board 
if Trustees into the regular scheme « 
work by teachers of engineering at Cor 
nell The plan has been formally ap 
proved by the trustees and referred to the 
president of the university and to Profes 
sor Smith, who are to submit definite plans 
for its administration The plan conten 
plates a regular alternation of teaching 
and active work by the professors, anc 
insure its success Mr. Kerr, throug! 


onnection with the Westinghous 


erests. has agreed to ope ; ) 
qaing comm c ope ws fron 
me 

The older graduates t Sible 


friends of Professor Smith look up 


ippointment as signalizing the opening of 
what may prove to be a new era in eng 
neering education. The work there 1s cet 


tain to be identified with commercial worl 


na Way that has never before been at 
tempted and, should other manufacturing 


corporations see fit to co-operate in the 
manner in which the Westinghouse inte 
ests have undertaken to do, the result may 


easily be a community of interes 
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manufacturing and educational 


ments of the most far-reaching 


to both 


mp irtance 


\t the Elkhart shops ot ake Shore 
& Michigan Southern Railway the appret 
tices are looked after in a systematic Was 
which gives good results. There is an or 
ganization which meets every two weeks 
one meeting being for a_ lecture tal 
and the alternate meeting tor discuss 
The talks are usually by the eman of 
one of the shops, or occasionally suppl 
Nan visiting the Works does good service 
n this lin There 1s night <¢ . 
mechanical drawing which meets twi¢ 
week, and this all the apprentices are re 
quired to attend, so that they may vi 
facility in reading drawings if they | 


not a becom Xp draftsmen 
rangem« ire made to give the appren 
ces as W ce range I shop experi 

is possible an eep them t 

‘ obs which be Vik , : 

nge nstructive 

Lhe H «ie \\ ndlass ( mpa 
United St Shipbuilding — ¢ ¥ 
Bath, Me Nas Isst 1 to 1ts 200 employ 
$5,000 in dividends epresen y ¢ 
cen of tiv }) ( r] iVe A 

tle m ‘ ‘ 

ciprent and ts ct | = ve 
it d st }) { \ { ! \ 

A Large Testing Machine. 

Phe kX ehle Br ) l¢ sting Machine [ 
pans of Pl d pila re to build fe 
University of | Os THE arges vert 
‘ neg machine ever made It is to ha 

Lprare \ t 600 »> 1D mas ane \\ t 


interesting application OF madly 


Some New Things 
MOTOR-DRIVEN MULTIPLE SPINDLE DRILI 


The accompanying ustratiol 1OW 


driving ¢ 1 Pratt & Whitney mul 


spindle dr together wit ] p 
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pecimens 10 feet anc 


POrous 14 Is mu afte 


perature, the internal f1 


1¢ d iS thre emperature 


must 
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line 


o 
le ten 
ng ré 
t 
voting 
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be 


new 








nay hot always be as serious as Is some 


times thought 
\ NEW GANG DRILI 

Che illustration shows a gang drill with 
spindle capacity up to % inch. The spin 
dles are adjustable to within 2! 
each other and can be spaced 13 inches 
part, they are driven by bronze spiral 
gears meshing into a continuous. spiral 
gear which runs the entire length of the 
head, so that the spindles may be adjusted 


t 


to any vertical position without reference 
to the drive 

This machine can also be furnished with 
spindles adjusting to within 134 inches 
center to center with inch drills, or with 
¥g-inch drills 1 5-16 inches center to cen- 
ter. The rail may be had any length de 
sired 


The heads are easily removable The 

















\ NEW GANG DRILI 


table 1s counterbalanced and has a travel 
of 10 inches, rack and pinion feed and 
automatic stop. It can also be furnished 
with a cam feed when desired. The ma 


chine is manufactured by the Moline Tool 


Company, Moline, Ill 


20-INCHt AMERICAN rool WORKS 


MOTOR 
DRIVEN LATHE FROM NEW PATTERNS 
the 20-inch motor-driven lathe illus 

trated is driven by a 5 horse-power Crock 


er-Wheeler motor direct connected through 


gearing and the driving shaft on the 
geal h vl vhereby POutr speeds ire given 
to the spindle Chis mechanism consists 


f six gears, three on the driving shaft 
ind three oppositely disposed on the spin 
dle; they are thrown into service by the 
manipulation to right or left of the two 
levers shown in the front of the head 
‘| 


he proper arrangement of levers for anv 


desired spindle speed 1s indicated by 1 


prominently leeated index plate The con- 


inches of 


AMERICAN 


MACHINIST 


troller is on the lathe 


under the lathe bed 


is at the 


it is always 


leg, 0) 


s 


i, 


if 


desired, 


The controller 


at the hand of 


| 
the 


operator 


lever 


right end of the carriage where 


tor 


t 
0 


2,140 


The speed variations 


which the f 


here 


irst 


are 


gives 


tour 





May I‘), IYI4 


range 


gear 


spindle 


r 


from 630 


atios, of 


revolutions 


from 700 to 200 per minute, and the second 

















ry a 
Lis lathe 


Works Company, ¢ 


1O-1IN¢ 


Phe illustration 


rn Reed 


20-INCH AMERICAN 
is built by the American 
incinnati, Ohio 
He MOTOR-DRIVEN LATHE 
shows 16-inch ne 
lathe direct connected 


" 


iT 


loo 


WORKS 


trom 
“ae 
Dali 
So t 


PCAs 


per 


MOTOR 


, 
3S LO 


DRIVEN 


70 


d th 


24. an 
from 27 to 
mmute from 


LATHE 


Phe 


gears gives spindle re 


fir 


st 
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real 


a 


tio with 


‘volutions from 


~ second 
7¥4 Ph 
JOO lown 


with 
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he back 


spindle speeds 


73 
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; admit 

















triable-spe 


made by tl 
Amsterdam, 


these lathes 


( 


1 Stor 


nN. £ 


e 


\ 


The moto 


are rated 


110 volts, but have 


which 


rse-power 


\ 


indicated a 


vithout 


el 


Mohawk 


le \lagneto elects 


at I 


subre *f 


( 
( 


ed 


levelopment 


triment 


horse-power 


standard type 


connected 


ot 


“on 


ire 


spec 


nre 


MOTOR-DRIVEN LATHE 
if suitable speeds for cutt 
t 35 feet to 200 fe et per mi 
im of the lathe 
Ph lathe represents 


1 


1o 
is 


nute 


tl 


struct 
-d 


nar 


1¢ 


mf 


company § 


mot 


“d 
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direct 
driven 
furnish 
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makers 


Worcester, 


other with this drive Phe 


the F. E. Reed 


$1Zes 


are Company, 
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Mass used, the larg S1zes ive special plates sufficiently p S enable the gases te 
RACK-DRIVEN SLOTTING MACHINE which fit about one-third of the circum penetrate the more open p if the 
We illustrate herewith one of a line ot ference ot the core \s arge cores Tre core ind find eadvy passage vel 
four sizes of rack-driven slotting ma quire a slower motion of the feed screw Stock core e gem y made 24 inch 
chines which are being brought out by than small ones, this machine 1s so con ong fs g equil 
ot S W ¢ | en peres \ 
i ns i spec g ng ichmet 
ec! ‘ \\ ( VW Ss I ittac 
" \\ es ‘ W ie { i 
1 ip rt f 
( we pr ( ( n tape! 
ne engt I ‘ rint us e1 
gy the w 10 end I 
‘ ¢ | s be r, che 
( f indaurd core 
. ; ering he en 
I ( I re | paste 
‘ ~ | i ( nade \ 
I IX & M ( pany. ¢ 
g | () 
Technical Publications. 
Cae ( By D. Ag Eng 
c Ko j or ‘ & ’ 
hie 1) ( ( npany 
N \ | | Pub g 
{ Vv. | Ir S100 
I 1 ik 
\ t rigo 
‘ | ‘ ( rt tft ‘ 
given fig { ne diam 
KACK-DRIVEN SLOTTING MACHIN . te 
the Newton Machine | Work 
Philadelphia 
The ram, which is counterweighted, wi 
ve seen to be rack-driven through a train 
f gearing from open and_ cross belts 
eparately shifted as in planer driving 
The dogs for shipping the belts are car 
ied on a disk having an osc1 latory m ¢ 
nent which is taken from the driving 
pinion. shaft These trips also actuate 
slotted feed crank, from which the ng 
tudinal, transverse and circular feed 1 
110ns are taken 
The machines art made OL 25 32 40 
ind 51 inches stroke, the largest of these 
31zZe€s being here shown | other Cal 
ing dimensions art ab s2 it ‘ 
diameter over T-slots d 60 inches ove 
ill; travel of table hy directions, 5 
nches; distance tre face of ram t 
frame, 45 inches; maxim distance be 
tween ram guide and table, 44 inches 
THE WADSWORTH COREMAKING MACHINI bi 
The illustration show coremaking 
rHE WADSWORTH COREMAI {ACHINI 
machine which will produce cores from 
¥e inch to 6 inches in diameter All cores structed that the driving pulley can easily re taken directly from the table hie 
have a continuous vent the entire length be removed from the stud where it usually thers being determined by simple div n 
f the core. The vent is formed by a sta works, and connected to the intermediate of the tabular values by the diametral pitch 
tionary vent wire around which the core gear direct, thus increasing the speed of used. The tables are also adapted tor use 
revolves slowly as it passes through the’ the machine 3 to 1 The machine is capa with circular pitch by mple multiplica 
die As the cylindrical cores come from ble of turning out from 200 to 600 feet of — tion For draftsmen and othe having 
the machine they rotate slightly, whicl res per hour \ 6-inch core 24 inches much to do with bevel gea e book 1 


assists in keeping them straight on the car ade in less than 20 seconds 


The of 
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\mong the recent critiques on 


\merican industrial conditions by German 


many 


interesting 15 
Amerika! Aus dem 
Utilitaet,” by Jul. H 
(55 5X7 inch pages, published by 
Berlin W. 57, 
The auth- 


travelers, one of the most 
Hie Hie 
Lande der krassen 
West 
lranz 
witz-Strasse 2 


Europa! 


Siemenroth, Denne- 
Price, 1 mark.) 
or of this little pamphlet has been editor 
of the Elektrotechnischen Zeitschrift, and 
that in the 


tells us course 


of his life he has spent six years at 


moreover he 
the 
The book is based on ob 
the Land of 


vise and lathe 


servations during a trip to 
Crass Utility, following one made about 


before. He attempts to show 


ten years 
what are the controlling characteristics otf 
\merican industrial life, to discover their 
that 


In so dk Ing 


and to deduce the lessons 
(sermans may learn from us. 


he proves himself a philosopher, and, what 


Causes, 


is of more importance to us, he writes in 


a style that is almost as easy to read as 


English 





Personal. 
H. W.. Breckenridge, secretary and 
treasurer of the Colburn Machine Tool 
Company, Franklin, Pa., was shot twice 


through the body by a burglar on the 


morning of May 10 The doctors have 
hopes that he will recover 
In the Euelid Avenue Congregational 


Church, Cleveland, on May t1, Dr. Charles 
Sumner Howe was installed with impres 
sive ceremonies president of Case School 
Mr. W. R. Warner 


gift to the 


of \pplied Science 
announced an unconditional 
school of $200,000 from Mr. John D. Rock 
efeller 

Obituary. 

James A. Hinson, president of the Na 
tional Car Coupler Company and a prom 
inent inventor of car couplings and other 
railroad devices, died in Chicago, May 13 
proprietor of the 
Greentown \kron, Ohio, 
was instantly killed on May 4 by the burst- 


Elmer Kissinger, 


Foundry near 


ing of an emery wheel. He was thirty- 
five years old 

William G. Vernon, vice-president of the 
Philadelphia Lawn Mower Company, died 
May Y, 


many 


fifty-nine years old. He was for 


years a superintendent of one of 


the shops of the Baldwin’ Locomotive 
Works 
Henry Fuchs, the inventor of barbed 


wire, from which he reaped a fortune, is 
reported to have died in an almshouse in 
San Francisco recently. His money was 
wasted in an unsuccessful gold-seeking ex 
pedition to Nome 
Hall, 


department 


George J superintendent of the 
Bessemet at the Cleveland 
mills of the American Steel & Wire Com 
pany, was killed at the works on May 3 
He had 
to give some instructions when the 
f the 


mounted an overhead electric 
crane 
‘ t - Tl ‘ ] ] 
eperator is said to have lost control 


i 


Hall was entangled and 


apparatus and Mr 


AMERICAN MACHINIST 
crushed by the machinery and instantly 
killed 

Charles Amer- 


Boston 


Storer Storrow, one of 
died In 


He gradu- 


ica’s greatest engineers, 


April 30, ninety-five years old 
ated from Harvard at the head of the cele- 
brated class of ’29, in which were Oliver 
Wendell James Freeman 


Holmes and 


Clarke. He spent much time as a young 
man in the library of Loammi Baldwin, 
who has been called the father of civil 


engineering in America and who influenced 
him to go to France to study engineering. 
He went from there to England and joined 
the engineering staff of Robert Stephenson 
Massachusetts to 
Railroad, and 


returned to 
build the Boston & Lowell 
he became its first superintendent. He 
personally made the designs for the devel 


and later 


opment of the great water power at Law 
Mass., and was the first mayor of 
that city. He was largely instrumental in 
the establishment of the Lawrence Scien- 


rence, 


tific School and was urged to become its 


president, but declined. He published a 





book on Water Works Construction 
Manufacturers. 
The Vennsylvania Railroad is to build a 
machine shop at Piteairn, Pa 
The New York Wire Cloth Company is 
about to enlarge its plant at York, Pa 
The Western Hardwood Lumber Company 
may build a plant at Los Angeles, Cal 
The furniture factory of A. C. Norquist & 


Co., Jamestown, N. Y., has been burned 


A bad tire has occurred at the plant of the 
Pittsburg, Pa. 


Gerber Carriage Company, 


John T. Baker and Charles D. Davis, Jr., 
will start a new chemical works at Easton, 
Pa 

The Cudahy Packing Company, Chicago, 
lll., will enlarge its plant at South Omaha, 
Neb 

The Goodspeed Machine Company, Winch 
endon, Mass., will erect a building, 150x40 
feet 


built at 
Johnson at the 


factory is about to be 


with A. H 


A heading 
Claremont, Va., 
head. 

An addition to the plant of the Glovers 
ville «(N. Y.) Knitting 
planned for 


Company is_ being 

It is believed at Davenport, Ia., that the 
Chicago, Milwaukee & St. Paul will build new 
shops there. 


The Goodyear’s India Rubber Glove Com 
pany, Naugatuck, Conn., will erect a new fac 
tory building 


Springtield mechanics have been brought to 


establish a small arms plant at the Rock 
Island Arsenal. 
A clip to hold sheet music, and patented 


by Irving C. Adams, will be manufactured in 
Cumberland, Md 

L. Bright and 
machine shop at Jasonville, Ind. Mr 


irnest Bledsoe will open a 


Bledsoe 


is an electrician 
rhe Pneumatic Signal Company, Rochester, 
N. ¥ and Taylor Signal Company, Buffalo, 


are consolidating 
The Toledo 
Company is 


(O.) Storage Battery & Electric 


preparing for extensive manufac 
turing operations 

An addition is about to be built to the 
worsted plant of Thomas Wolstenholme, Sons 
& Co., Philadelphia 

rhe Cocoa & Chocolate ¢ 


Hooton mpany 
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Newark, N. J., will build a new plant, three 
stories, TOx100 feet 

The plant of the Smith Steel Casting Com 
pany, Milwaukee, Wis., is understood to have 
been damaged by tire 

The 
manufacturer of 
has been damaged by tire 


Company 
Ont 


the Skinner 
Gananoque, 


factory of 
hardware, 
cotton oil mill is to be built at 
I’. Roberts is president 


A 15-ton 
Pendergrass, Ga. J. 
J. L. Lanier, vice-president 

The two-story plant of the Lockwood Manu 
boxes, Birming 


facturing wooden 


ham, Ala., has been burned. 


Company, 


Bimock, Gould & 
Ill., owned by 


Fire has destroyed the 
Co. sawmill at or near Moline, 
Charles Ailsworth and sons 

build 


plans 


The Hoefer Manufacturing Company, 
er of upright drills, ete., Freeport, LIl., 
for a new 60x120-foot building. 
Brothers, of Kinard’s, a station nea! 
have under consideration the 
mill. 


Smith 
Newberry, S. C 
erection of a cotton seed oil 
made by 
mun 


A bond issue of $85,000 may be 
New Castle, Pa., to secure funds for a 
cipal electric light and power plant. 

making 


being 


A foundry and machine shop for 
Ff. Wyatt's “Jay Hawk" stacker’ is 
brought to completion at Salina, Kan. 

An automatic railway switch is to be manu 
factured at Waterloo, la., by a concern to be 
called the Jones-McFarland Company. 

The contract has been let for a small addi 
tion to the foundry of the Eynon-Evans 
Manufacturing Company, Philadelphia. 

A company of Lancaster, Va., city and 
county men proposes to erect a cement plant 


The president is Israel G. Erb, of Lititz 


The Western Elevator Company, Winona, 
Minn., has bought milling property at Daven 
port, la., which it will greatly improve 

The Griffith Casket Company, Memphis, 
Tenn., has increased its capital stock and in 
tends to erect a plant in South Memphis. 

The Museatine (Ila.) Machine Company, a 
new concern, composed of L. R. Heitz and 
others, proposes to build a machine shop 

The Puget Mill Company will, it is re 
ported, build a big new lumber mill at Port 
Ludlow, Wash., where it now has a plant 

The York (Va.) Manufacturing Company, 


ice and refrigerating machinery, is building a 


new pattern shop, 65x115 feet, two stories 
The Pere Marquette Railroad is starting to 
Grand Rapids, Mich It ex 


them also at St. Thomas, Can 


erect shops in 


pects to build 


ada 

The Wm. L. Gilbert Clock Company, Win 
sted, Conn., has awarded a contract for an 
addition, four . stories, 838x121 feet, with 
tower 


The Rollman Manufacturing Company, M:* 
Joy. Pa., 60-foo! 


addition cleaning 


novelties, is erecting a 


“rattler” 


iron 
for a room, for 


Castings 


A new brick industry, the Chippewa Brick 
Manufacturing Company, will be established 
at Chippewa Falls, Wis Louis Goulet is 


president 
~ F.. * 
arrangements 


Mich., is 
probably 


Detroit. 
will 


Dorment, of 
making which 
lead to the 


at Kalamazoo. 


manufacture of a new vaporize 


The Pittsburg, Cincinnati, Chicago & St 
Louis has commenced the erection of a repail 
machine shop and electric power plant at 


Washington, t’a 


Julian Scholl & Co., 126 Liberty street, New 


York city, have bought a plant at Kingston, 
N. Y., to retit for the manufacture of road 
making machinery 

James Pyle & Sons, New York city, manu 
facturers of “Pearline,” are preparing, it is 
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anderstood, to build a plant across the river 


at Shadyside, N. J 
The Western 
which controls 
at Stillwater, 
improvements 


Gas «& 

gas and 
Minn.. 
there 


Investment Company, 
light plants 
extensive 


electric 
contemplates 


(Gas) Radiator 
Broadway, New York city, 
its plant from 90 Monroe 
N. J.. to Newton, N. J 


The Duplex Company, 
been moving 


street, Newark, 


has 


The Leader Evaporator Company, of Enos 
burg Falls, Vt., will move to Burlington and 
erect a factory building. The company makes 
sheet metal 


goods, etc 


The Colonial Foundry & Machine Company, 


which some time ago absorbed the Norwalk 
Pattern Works at East Norwalk, Conn., is 


installing additional machinery 

The Perkins Mact’ main of 
tice has been removed to the Warren plant at 
Warren, Mass.. and the company asks that 
all communications be addressed there 

The Farmers’ Oil & Fertilizer Company 
has been formed to build an oil mill in Daw- 
son, Ga. J. H. Fulford, of Ft. Gaines, has 
been engaged to superintend the enterprise 


nupany'’s 


with a 
organized 


A cotton-seed oil mill 
capital stock of $45,000, 
at Mansfield, La. 
kK. L. Joyner, of 
dent. 


company, 
has been 
William Goss is president; 
Pelican, La., 


first vice-presi 


It is rumored that C. M. Schwab will erect a 
plant on 17 acres of land purchased at McKee’s 
Rocks, Pa., to manufacture according 
to a new process of C. T Philadel 
phia. 

The American 
facturing Company, St 
to concentrate its work, 
Alexandria, Ind., plant, 
larged 

An effort is being made to locate a $50,000 
box paper mill at Mt. Wolf, Va. K. E. 
Weaver and Charles Simons, residents of that 
portion of the county, are at the head of the 
project. 

Randolph E. 
president of a 


wheels 


Schoen, of 


Manu 


proposes 


Insulating Material 
Louis, Mo., 
more or less, at its 


which will be en 


Sweeney, of Philadelphia, is 
company which 
McKeesport, Pa., for an 
and electric carriage factory 
100 men 


The Wyandot 


has secured a 


site at automobile 


to employ about 


(Com 
Clarke 


proposes, 


Producing & Refining 
pany, at the head of which are E. G. 
and J. H. Clarke, of Cleveland, O., 
it is reported, to establish an oil 
Crawford 

The 


apolis, 


refinery at 


Globe 
Minn., 
where it 


Works 
move to 


Iron 
will 


Minne 
Wis., 
a 60x340-foot plan 


Company, 
Menomonie, 
is about to erect 
electricity from 


the machinery to be driven by 


water power 


The Scott, Oliver Manufacturing Company 
is erecting large shops near Knoxville, Tenn 
It will build mining and automatic valve 
grinding and other machinery, besides doing 


car work, ete 


The Weston-Mott Company, Utica, N. Y 
manufacturer of wheels, automobile axles, 
soda water carbonizing apparatus, etc, has 
let a contract to build an addition, 25xv00 
feet, two stories 


Trethaway sros Parsons, Va., manufac 


turers of tin and galvanized iron ware, litho 


vy iphed signs, ete., are 
ry, 90x115-foot 
boiler extension 


about to add a three 


st 


building with engine and 


For the purpose of eventually building a 


arge gas plant the Public Service Corpora 
tion has bought a strip of land under water 
ym the Jersey City, N. J., shore front of the 
Ilackensack River 

It is stated at Waterbury, Conn that 
plans have been made for a 2'4-story, 56x65 
foot building to be erected on the Watertown 





AMERICAN MACHINIST 


road for A. H. Wells, for the manufacture of 
brass and copper tubes 

Horace Remington & Son Company, 91 
Friendship street, Providence, R. I., gold and 
silver ground, the pur 
disclosed, but is 


refiner, has acquired 
which is not fully 


believed to be for building 


pose of 


that the Cor 
has let 


It is stated at Cleveland, O., 


lett Engineering Company contracts 


for a manufacturing plant to be erected at 
Port Clinton for the United States Hardware 
Company Addresses are not given 

The Mineral Products Manufacturing Com 


2250 North Ninth Philadelphia, 
has been negotiating for a new factory site in 
South Wilmington, Del 
manufacture of dry chemicals from ore 

The Pennsylvania Railroad awarded a 
contract to H. S. Kerbaugh, of Vhiladelphia, 
Pa., for the construction of a shop at Enola. 


pany, street, 
Its specialty is the 


has 


It will be 136x200 feet, and will contain a 
earpenter shop, boiler shop and blacksmith 
shop 

A new company has been organized in Ken 


ton. O., to manufacture the Kenton gas en 
gine. W. B. Gramlich is president and treas 
urer ; W. G. Schneider, vice-president and man 
George Gramlich, A factory 


will be built. 


ager ; secretary 


It is stated at Cincinnati that the Ohio & 


Kentucky Cement Company has been organ 
ized in Campbell County, Ky., with a capital 
of $1,500,000; has leased 335 acres of land 
near Mentor, Ky and intends to erect a 


plant at once 

The Brass «& 
plans to build a big plant in 
Ellwood City, Va. Geo. H 
dent: Ferdinand Deming, mechani 
Address not given, but the information comes 
from Neweastle 


Clowes Copper Corporation 
the vicinity ot 
Clowes is presi 


master 


The Moline Automobile Company has bought 
about six Kast Moline, Ill, for a 
site, and will erect an about 80x250-foot, two 


acres at 
story The concern is understood to 
with the Root & Van 
Engineering Company 


building 


be affiliated Dervoort 


B. T. Babbitt, soap manufacturer, New 
York city, is starting to build near Fairview, 
N. J., a plant to cost some $500,000 It will 


include a box factory, 50x200 feet, and print 


ing plant, 50x200 feet, besides soap, potash 


and glycerine departments, ete 

The old Linden race 
the Elizabeth, N. J., 
chased by a 


track, just outside of 


city limits, 


has been pul 
mining power machine com 
pany, of which 
York, is 


used as a site fora 


jenjamin Guggenheim, of New 


president, and will, it is said, be 


factory for gas engines 


Through the efforts of the Neodesha (Kan.) 
Commercial Club a big plant 


that 


is promised for 


vicinity by a concern to be called the 


American Portland Cement Company rhe 
promoters of the company are Robert Nesch 
Kansas City, and Mr. Cruikshank, of Ohio 


rhe American Steam Motor Company has 
leased property at the southeast corner of! 
Jackson and Iluron streets, Milwaukee, Wis 
and will soon begin the manufacture of a 
new moto! rhe company will expend $25 
000 in purchasing machinery for the new 
plant 

It is reported that owners of furnaces 


the Shenango Valley are organizing a com 


pany to erect a steel plant at Struthers, O 


0 cost $2,000,000, because the United States 
Steel Corporation had advised the furnace 
owners that no Bessemer pig iron will be 
needed 

A new industry for Trinidad, Colo., is the 


MeClure- Hubbard 


which has established its 


Manutacturing 


office at 


Company 


Room 6 


Bell Block, with M. S. Ilibbard as general 
managet It will manufacture automati 
safety blocks for inelines tutomath hooks 


for the distribution of pit cars and other ap 
pliances 

The Neely Knife & 
establish a factory, 
at Anderson, Ind. It 
through the efforts of the Merchants 
tion rhe 
Greentield, O Hl. G. Neely is one of the di 


Saw Company is to 
including three buildings 
has been secured largely 
Associa 


concern, or its nucleus, comes from 


rectors 

rhe 
builder of 
able taps and 


Machine Pool 


key- seating 


Lapointe Company 


machines and adjust 


reamers, has just moved into a 


larger shop, and is now located at No SZ 
Atlantic avenue, Lewis Wharf, Boston, Mass 
At this new shop it will have double the ca 
pacity of its old one 

rhe Kkmpire State Novelty Company, o1 
ganized at Little Falls, N. Y has leased a 
foundry building at Fort Plain It is getting 


ready machinery for the manufacture of iron 
toys. John Taylor, of Little Falls, is presi 
president; Wm. Russell, of Toledo, ©., vice 
president and manage! 

rhe American Production Company, a new 
organization, will erect a steel plant in Reyn 


oldsville, Pa Charles McSherry, a Pittsburg 


steel man, will have charge of the erection 


and will be president. The plant will employs 


over 500 men and manufacture steel stamp 
ings, castings, et« 

J kk. Snyder has taken into partnershij 
his son, Milton ¢ Snyder, who has been en 
g d with him for several years in mant 





facturing vertical drilling machinery at 100 


Reacon street, Worcester, Mass rhe busi 
ness will hereafter be onducted under the 
name of J. kk. Snyder & Son 


Cc. W. Smith proposes to erect a $40,000 
plant for converting slack and low-grade coa 
into high-grade fuel by a process of his in 


vention It is said that by this method even 


garbage can be made into coal lie has taken 


temporary headquarters in Davenport la 


with Attorney J. A. Hanley 
Henry Harkness, who is a son of a prom 
inent member of the Standard Oil Com 


resident of a new automobile com 


pany, is 


pany which is erecting a factory on the 
Flushing «L. LL, N. Y.) Creek 


The company will be 


Water tront 


known as the Harkness 


Automobile Company, and will be capitalized 


at $1,000,000 


A bit and 


auger plant to employ tifty men 
is proposed for Albion, Mich rhe bit was 
invented by a Mr. Calwell The plant may 
if established there be electrically driven 
from water powet! Phe Albion Business 
Men's Association is in touch with the pro 
ect \ hook and screw industry may al 


be established there 


There is a 


seemingly well-founded repo 
that a steel foundries plant, to cost between 
$600,000 and $700,000, is soon to be erected 
at Chicago by Joseph Kk. Schwab, until lately 
president of the American Steel Foundris 


and that the real estate 
Winston & Co, has been negotiating in beha 


of Mr 


Company, firm of 


Schwab for a site 





The Adrian (Mich.) Manufacturing Co 
pany is a new concern which has, we unde 
stand chased Adrian Brick & ‘Lil 
Machine Company's works and will carry on 
the business Frank | Schoonmaker f 4 
Scott ret Adrian being appointed il 
igte It is th intention t ite i inge 
Vagon works il rane nD 

Incorporation papers hie itlery 
ern ) ‘ started ir Walden N ) ind 
vl h wi e known as i¢@ Schrade Cutle 
Company were filed recently capital 
$25,000 the dire rs named being Georg 
Schrade J ] scl cle ind <A \ Schrade 
New York ty I xpected iat Geor 
Schrade would soon arrive in Walden 

The Pope Clay Products Company, whi 

is en mpifta ed if Sg teeth) to mine ned 





manufacture aluminum near Aiken, 8. C., 1s 


pushing the development of its property. The 


enterprise includes, in part, the development 


of a water power and its electric transmission 


to four artificial-stone factory buildings, SOX 
iz5 feet, for the accommodation of ten re 

torts each 
Mayor M. W. Mix, of Mishawaka, Ind., is 
president of a company which expects to 
street car bodies fetween 5O0U 


manufacture 
and 700 hands will be employed, and a build 
ing, SOx300 feet, will be required as a starter. 
iileetric power from a power company will be 
start 


utilized. Mr. Mix has also a scheme to 
u plant for the manufacture of a combina 
t.on trunk from veneer 


Manufacturing Com 
Wapakoneta, O., 
barrow, now 
$15,000 


Blaine Harrow 
being organized in 
patent boltless 
Canada. A 


The 
pany is 
to manufacture a 


only made at Toronto, 
factory building will be erected this summer. 
fhe Bruner Wagon Manufacturing Company 


has purchased a factory site and will erect a 


building to manufacture the Bruner patent 
all-steel farm wagon 
New Catalogs. 
Kendrick & Davis, Lebanon, N. H lilus 


trated price list of counterbores and counter 
Folder 
Metal 
Illustrated 


<.nks 
Manufacturing Company, Chi 


catalog of name-plates 


Crowe 
ago, Ill 
ete. 6x9, pp. 12, 

The 
Mass Descriptive 
electric blueprinting apparatus 


paper 
Worcester, 
“Rapid 


Johnson-Prentice Company, 
circular of the 


Buffalo Forge Company, Buffalo, N.Y. But 
falo “B' blowers and exhausters 
SlLux6%, Illustrated 


volume 
pp. 20, paper 
Company, Brad 
Williamson 


Williamson Manufacturing 


tord, Va Folder describing the 

inviersal double swivel vise Illustrated 
Iron Clad Manufacturing Company, New 

York Iron clad steel barrels and drums for 

oils, gasoline, chemicals, ete. 4%x7, pp. 3, 


paper 
The R. A. Kelly 

Crank shapers, ranging in size from 15 

Illustrated by half-tones. 6x, pp. 20, 


Ohio 


to 26 


Company, Xenia, 
inch 
paper 
Cleveland, Ohio 
“Precision” bot 


Illus 


Lucas Machine Tool Co., 
lescriptive circular of No. 2 
ing, drilling and milling machine 
trated 

Bullock Electric 
Cincinnati, Ohio 
lock type “B’ 


12, paper 


Manufacturing Company. 
Bulletin No. 1023 of Bul 
motors Illustrated. 6x9, pp 
Philade! 


pressed 


Pressed Steel 
phia, Va ‘American VPioneet 
shaft hangers, described and illustrated. oS!) 
6, pp. 18, 
A. W 
kK. I 
title of 
cating oils 
B. F 
Catalog No 


Standard Company, 


Steel 


paper 

Harris Oil Providence 
“Friction Versus 
booklet devoted to 
fi, xGl., paper 


Company, 
Lubrication” is the 
the Harris lubri 


Mass 


engines, mo 


Company, Boston, 


Sturtevant 


Sturtevant 
115 of 
generating 


forges, steam-heating 


4x9, pp. 48, pa 


sets, 


Illustrated 


tors, 


apparatus, et 


per. 

Seneca Falls (N. Y.) Manufacturing Com 
pany. Catalog No. 19-B of foot and power 
‘Star’ engine lathes and speed lathes, at 


tachments and accessories. 6x9, pp. 82, pa 
per. 

Baldwin Locomotive Works, Philadelphia, 
a Record of recent construction No. 46, 
“Compressed Air Locomotives.” Illustrated 
by half-tones and drawings. 6x, pp. 40, pa 
per. 

Shelby Steel Tube Company, Pittsburg, Pa 
Illustrated catalog descriptive of the meth 
of production of Shelby steel 


5xY, 


ods seamless 


tubing and of some of its applications. 
pp. 20, paper. 
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129 and 131 West Thirty 
first street, New York. Sooklet descriptive 
of “The Franklin Model Shop” and of the 
class of work done therein. Illustrated. 34%x 


arsell & Weed, 


6, pp. 15, paper. 
Cincinnati (Ohio) Shaper Company Tra 
verse shapers, with one and two heads. Four 


varying from 16 
6x9, pp. 11, pa 


these machines, 
inch to 86-inen, 
pe Illustrated. 

Thos. H. Dallett Company, Philadelphia 
Pa Dallett pneumatic tools, including rivet 
hammers and pneumatic 
Illustrated by  half-tones 


sizes of 


are shown. 


and chipping 
couplings 

6x, pp. 16, paper 
Works, 


iron 


ing 


hose 


Mass 
gears, pinions and 


Grant Gear joston, 1904 


catalog of brass and 


racks sprocket wheels and chain, machine 
chain, ete. Stock lists and prices are given 


514xS, pp. 51, paper. 
Howard Iron Works, Buffalo, N. Y. 
log “EF” of passenger and freight 
including electric, hydraulic, belted and hand 
sidewalk and dumb-wait 
Illustrated by Gx, pp. 47, 


Illustrated 
Cata 
elevators, 
elevators, elevators 
ers half-tones 
paper 
Hlilles & 
Catalog “2s 


Wilmington, Del 

working 
including 
machines, 


Jones 
machine 
structural 


Company, 
tools for 


plates, bars and shapes, 


punches 
plate planers, ete 


plate-bending 
Illustrated by half-tones 


and shears, 


9x9, pp. 2S, paper 

The QOesterlein Machine Company, Cincin 
nati, Ohio. Milling machines, plain and uni 
versal The illustrations include’ vertical 


11-inch universal 


attachment, 


spindle milling attachment, 
circular milling 
34, paper 


(Ohio) 


dividing head, 
et Ox, pp 

Company 
is the 
com 
infor 
drills 


Cleveland Twist Drill 
Twist Drills, Their Uses and Abuses,” 
title of a booklet the 
which practical 
the 


issued vy above 
much 


care of 


pany, contains 


mation on and twist 


pp. 22 Illustrated. 


use 


314x614, 


Jeffrey Manufacturing Company, Columbus, 
Ohio. Jeffrey machinery for the sawmill, 
lumber and wood-working industries, includ 


ing conveying and elevators, with 
price lists of link chain, sprocket wheels, ete 
illustrated. S'%x7%, pp. 142. 

Manufacturing 
Series of 


systems 


Northern Electrical Com 
pany, Madison, Wis 
lustrating Northern motors operating various 
machine including Brown & Sharpe 
milling machines, 28-inch Gisholt lathe, Bar 
dons & Oliver lathe, ete. 


circulars il 


tools, 


3x61, 
bridge 
the title 
comparison 
milling ma 
lathe, 


The Automatic Machine Company, 
port, Conn “A Shop 
of a little booklet which 
of methods with the 
the automatic 
company 


Dialogue is 
gives a 
ordinary 

threading 


chine and 


built by this 31,x6, paper 

Wyman & Gordon, manufacturers of 
Worcester, Mass “A Short 
Arkwright.’ This is 
the series of interesting biographies of famous 
the 


drop 
forgings, Story 
of Richard another of 
and 
company 

The G. A, 
Standard 
ranging in 


f2-ineu 


engineers mechanics “published by 


nhove 41, x7, pp. S, paper 

Gray Company, Cincinnati, Ohio 

and spiral 

from 22x22-inch 
widened 


spur geared = planers, 


~% 


Size spur to ¢2) 


spiral; planers, special 
switch and frog planers, and planers with in 
dependent Illustrated 


paper 


housings 6x9, pp. 32, 


Westinghouse Electric & Manufacturing 


Company, Pittsburg, Pa. Folder No. 4006. 
showing Westinghouse auxiliary apparatus 
for railway equipment, including switches, 


circuit-breakers, fuse blocks, etc. Illustrated. 
This folder supersedes an edition of Septem 
ber, 1902. 3144x6, pp. 19, paper. 


Bullard Machine Tool Company, Bridge 
port, Conn “A Treatise on Boring and 
Turning Mills,” containing instructive text 


and many full-page half-tone illustrations of 
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representative work done on various sizes of 
Bullard mills. The book will be of value to 
all users of boring and turning mills 6x, 
pp. S2, paper. 

Catalog 
new ap 


Dolgeville, N. a 
detail 


Eaton, 
describing and illustrating in 


Wyman 


paratus for leveling and lining of shafting, 
recently put on the market by Mr. Eaton. 


This arrangement, which is used in connec 


tion with an engineer's transit, is shown and 


explained at page 1817, Vol. 26 31)x8%, 
pp. &, paper. 

The Frick Company, Waynesboro, Pa Ice 
and iefrigerating machines, described in de 


tail and illustrated by many half-tones and 
drawings. The year of publication of the 
book marks the twentieth anniversary of the 


Frick Company, and a number of photographis 
are reproduced showing exterior and interior 


views of the company’s plant and offices. 6x 
pp. 177, paper 

Dodge & Day, Philadelpnia, Pa We have 
received from this company a bound folio of 
blueprints from photographs showing many 
exterior and interior views of the new Hazel 
ton plant of the Jeansville [ron Works, for 
which Dodge & Day were the engineers 
Among the interior views are some fine illus 


trations of motor drive adapted to heavy ma 
S14,x10, pp. 18, paper 

Hunt Company, West New Brighton, 
Island, N. ¥ Catalog No. O38, cover 


chine tools 
C. Ww. 


Staten 


ing industrial railway systems adapted to 
various services. Illustrations and descrip 
tions are given of tracking, switches, cross 
ings, turntables, electric locomotives, stan- 
dard and special cars, et« together with 
some pages of memoranda for engineers and 
architects 6% x94, pp. 52, paper 

American Blower Company, Detroit. Mich 


Catalog No. 159 of “A B C” 
ing system for brick drying, dealing with the 
waste heat dry 

apparatus fot 
including 


waste heat dry 


equipment 
ing plants 
different kinds of 
steel plate fans, ‘ 
and some views are shown of representative 
brick yards in which “A B C” drying 


tems 74 x8%,. pp. 7S, 


and operation of 
Illustrations of 

kilns 

fan 


are given, 
wheels, engines, et« 
sys 


have been installed 
paper 

Cooper Hewitt Electric Company, 220 West 
Twenty-ninth street, New York. We have re 
ceived from this company a catalog illustrat 
ing the Hewitt mercury vapor lamp, to which 
reference has already been made in these col 
umns information is 
ing the use and adaptation of this new 
inant, and photographs are reproduced show 


General given regard 


illum 





ing some of its applications in the machine 
shop, drafting office, photograph studio, et« 
6x9, pp. 2S, paper 

W. F. & John Barnes Company, Rockford 
Ill. Catalog No. 61 of upright drills, ranging 
in size from the S-inch bench friction drill 
up to the 50-inch swing vertical drill. gang 


drills, horizontal radial drills, multiple-spin 


die drills, tire drills, drills in series, et« Phe 
catalog also shows water emery grinders, ad 
justablo screw presses and other tools made 
by this company, including illustrations of 


for the upright drills) and 


6x, pp. 47, paper 


electric drives 


emery grindres 


Hammacher, Schlemmer & Co., 209 Bowery, 


New York. Catalog No. 213, containing ilius 
trations and prices of tools and supplies for 


janitors, ete., includ 


stencil ma 


departments, 
marking 


shipping 
ing nail 
chines, 

hammers, 
screw-drivers, 


pullers, pots, 
handsaws, 
knives, 

bits, 


pacxing needles, shears, 
hatchets, 
rules, uuger 
wrenches, trucks, and 
The catalog will be 
application D14x7, pp. 55, 

No. 226 of planes, with price lists, 
pp. 42: and catalog and price list No 
5x7). pp. 20, pa- 


chisels, drawing 
squares, 


shovels SCOOPS, 


braces, 
ash cans, ete. sent free 
upon 
Catalog 
xT, 


225 of saws and saw 


paper. 


sets 


per 
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The Pratt & Whitney Shops of To-day—Build- This article, therefore, will deal ( e p formerly 
ings, Methods and Equipment. specially witl rtain features in the g I x ¢ 
EDITORIAL CORRESPONDENCI eral arrangement of the plant and ng c 
In the long list of American and_ out briefly a number of interesting altet 
foreign tool-building establishments there tions which have recently been made 1 1 secor lepartmet nd so or is bee 
is no plant which has held in the past o1 lifferent departments uperseded by geme 
commands to-day the interest and close Che first building erected on the pr 
1 1 1 1 ) 
attention of more mechanics than that of site of the Pratt & Whitney shops w ' ! 
the Pratt’& Whitney Company at Hart -onstructed in 1865. It was a four } 
Poe tructie . th +] ’ re ’ W4r t 
ford structure with a floor area Of 40,000 squa t , 
. , , , , , ' , 1 4] ; j [t—~ 
Since the year 1860, when the copartner feet. From this has developed the preset j 
1 . 1 } . 1 . i 
ship between the late Francis A. Pratt plant, shown in plan in Fig. 1, with its | 
and Amos Whitney was formed, and '62, numerous buildings and a total floor ar / 
when Monroe Stannard was admitted to of 374,000 square feet, the latest addit 
the firm, the various types of machine’ (erected last year) being the new smal f 
and special tools and the methods of man- tool department erected at the Capitol av } 
ufacture originated and developed by nue end of the earlier small tool building | 
v 
Pratt & Whitney, have been of such a This addition is a very handsome, well j / ’ 4 
character as to be of the greatest impor j J c / = 
~ e | . } 
tance and benefit to the manufacturing f f : 
world. So thoroughly is this fact appre ¥ a | 
EN 
ciated and so well known are the chief / = / 
- bat y 
mechanical achievements of the concern / Z | 
such, for instance, as the development of f) J > | 
e e hf 
the interchangeable system of manufac / y e | 
ture, the construction, in addition to ma- / j = | 
chine tools, of complete lines of special | ] ay 
A } ) 
tie a f / a intl 
| ——n | ~ ] . 
| / 3 j ~ 
| simile { 3 if | sly 
| en —~ - p|s 
| 7 22 (J ae 
52 wW/ | =] 4 
Forge Shop A ] = 
t 1 Nw 
=/q 21 A 
| / | Le M 
> 5 | 3 
: 7 eee ee Ce | & 
| Z| » | 4 Ee 
& spicidaciiti N j : |. os 
= | Y x / —_ 
= | | ,” i s / » 
= t___ yy / > «| / ep) 4 
| [a , - > | ost 
’ — OE nese: | , fF Ped : 
< } eet l ~ s’/ “A 
= —_— Pe </ o 
5 | | : - —_ ~J “ : = 
ri i Small Tyo! Dept ies ~ 
} ” Z 
a Re ] - 
j ver or; a4 
a | A 3 ; C ° 
7 ® ¥ | 7 . = =| 
| 5 y f > c é 
Ss 6 iE afots 
| : ome “A Ef 
j 
f : 
/ ss” i i ‘ 
—$___. i / “i . \ x 
} / 
Le f 
Flower St, 
a 7 
, 
yj Store House 
i Machine Shop 
f X& 
+ f : 
d ¥ Shipping Bldg. 
4 / 
/ ' 
FIG. I. PLAN OF PRATT & WHITNEY SHOPS. SCALE | ABOUT 8&5 FEET 
machinery for the manufacture of small arranged and lighted manufacturing build- partments and a classification of the work 
arms, sewing machines, bicycles, etc., the ing. This building alone is 50 per cent. through which machining operations of a 
evolving of means for producing standard larger than the original building erected like character are performed in a certain 
gages and assuring accurate measurements in 1865 lepartment, the va finished parts then 
that any detailed account of this work \n examination of the views in Figs. 2, being sent to the different erecting floor 
is at this time unnecessary 3 and 4, illustrating three erecting depart For example Fig. 2. w ws the 








678 
t room one enters after passing through 
ll be 
g line of 14-inch lathes partially as- 


Phe 


main office, there noticed a 


various parts of the lathes 


embled 


ive been machined before coming to this 
epartment and only a very few tools are 
equired in operation here. Therefore the 


iter part of the floor is devoted to the 


erecting of the machines and this is car- 
ed on with facility, a trolley which 
travels nearly the entire length of the 


room being provided for the convenient 
handling of the work. <A stock rack will 
be noticed at the end of this room, and 


in it are kept various finished parts which 
enter into the construction of the lathe. 
Next to this 


room, and then a long erecting floor ex- 


department is a smaller 


tending straight away to the farther end 


of the building that was used as a forge 


shop before the erection of the present 


forge shop on the opposite side of the Park 


river. The upper end of this department 


Is represented in Fig. 3, and here are 


large number of thread millers 


hown a 


under process of erection; on the same 


Or are put up also a number of other 
nes of tools, such as hand millers, heavy 
turret lathes, automatic screw machines, 
bolt cutters, etc. This room is 320 feet 
long by 45 feet wide and is served by two 
Niles electric cranes each of 5 tons Ca 
pacity 

Directly above this department is an 


corresponding dimensions and 
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equipped with a 3-ton electric crane tray 


eling on rails which are attached to brack- 


ets carried on the floor suspension rods 


in the manner indicated in Fig. 4. These 


rods suspended from the roof trusses and 
taking the load on the floor do away with 
supporting-posts below, 


he necessity for 


give the thread muller department a 
clear runway from end to end tor the 
traveling cranes, and leave its erecting 


floor entirely free from fixed obstructions. 
utilized for 
the erection of turret lathes, Lincoln mill- 
of 
top 


The department in Fig. 4 is 


and several other lines 


the 


ers, profilers, 
On 


one in this building 


machines floor above—the 
is done a great vari 
ety of precision and experimental work, 
and here are constructed many jigs, fix 


tures and other tools of a special nature, 
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liminary to their be sent to the gear 


ing 
cutting department, bores out and turns 


screw-machine turrets, in fact handles 


practically everything of this character 


Steel parts, such as machine spindles, tur- 


ret lathe spindle nose caps, chucks, etc 


all chucked out and got ready for turn- 
the screw-machine department now 
nd the four- 


story building on the opposite side of Flow- 


occupying the sec floor of 


er street. This department has an exten- 
sive hand and automatic turret lathe equip- 
like the 
now utilized for turning steel parts (after 
to the 


ment, and, floor above which is 


wards sent hardening and grinding 
departments ) also for thread milling opera- 
tions, and the top floor where the pattern 


shop is located, is motor driven. A view 














__ 





FIG. 2 VIEW IN LATHE DEPARTMENT. 


this department being equipped with many 
tools and appliances for turning out most 


accurate work. In connection with its 


lig work it has, for example, among many 


other accurate machines a horizontal bor 
ing mill used solely for the heavier type 


ot special tools 


The planing and milling oper: 


beds and other machine parts, and the 
chucking and turning of gray-iron work 
re done in the basement extending the 
full length of the main buildings, the 
planing department of course taking up 


1 good share of this part of the works. 
Che 


gray-iron turning section finishes 


pulleys, machine gear blanks—pr« 








. 
on the third floor, which, as will be re 

called, was formerly partially occupied, as 

was a portion of the floor below, by what 
was known as the “gun job,” is given in 

Fig. 5, and in the foreground will be seen 

a number of the thread millers, there being 

une such machines in the group 


These millers do the threading for near 


ly every branch of the works, whether 
he pieces are long or short, large or 

1] a +] . 3 } 7 , -| 
small. Consequently much of their work 
Is Of a very interesting nature, and in some 


following articles dealing with methods of 
&. W 


said 


manufacture at the P 


hing further will be 


shops some- 
regarding the 
i. SS. 


work of these machines i : 





AMERICAN MACHINIST 








- ee a 


ae aie 
" ae a ute te 4 ae” 
= — a ae 4. 
2 WR! gems ae - Z_ A> tee 
ee we Joab ab BS: 
- 7 % f J he 2 
e 





i ee 








% 





VIEW N THREAD MILLER DEPARTMENT 




















Echoes From the Oil Country—Iin the Other 
Man's Shop—Savings with High-Speed Steels. 


1 


this is a ry I never get 


larg = 
ve col 
larg In 


m home for a few days without 


g tl fact impressed upon me. I 

ive sO very far away either, as 

dist ( e measured, to find it out. The 
1 of the other man’s trade or calling 1s 
é t to be largely an unknown coun 
try to me, and I find that there are out 
ying provinces otf my own trade wherein 
I could get entirely lost I read some 
le in the AMERICAN MACHINIST with 
lively interest, and wonder why the one 


lext to it was written, and the next day 


that to me uninteresting article is praised 


by my next-door neighbor as being worth 


many dollars to him, while he does not 





Fit = 
even remember the name of the one that 
interested me 

These things were brought to mind a 
few days ago by a young man who sells 


machinery for one of the best known ma 


chinery builders of the East. He dropped 
into a shop in this section which seemed 
to show enough signs of prosperity to 
warrant the hope that the proprietors 
might be induced to add somewhat to 
their shop equipment 


“What make of milling machine do you 
To the 
have a of 


use his astonishment shop 


didn’t milling machine any 
make 

‘I think I can save you a whole lot of 
money on some of your work.” A 
t] do that 


that c 


man 


is well received almost 


an 
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everywhere, and he was given a chance to 
explain how he thought # could be done 
Aiter he had [ 


the shop 


he lines of 


to deal 


over t 
had 
} 


less hopetul, I 


gone 


work that with, he 


was somewhat ut when he 


ut the conditions under 


round ¢ 


the line 


s were produced he was 


that there were conditions “in 


to concede 


the ol 


from 


hat he had been acquainted witl 


country” that were different 


inything t 


“When you ask about the sized lots 
these different things are built in,’ he was 
informed, “you must bear one very 1m 


portant thing in mind: When a man wants 


a thing in the oil country he wants it now 
or sooner. When he finds out that he 
wants it, he may also find out that he 


should have had it yesterday or the day 


TURNING AND THREAD MILLING DEPART 


There is no use telling 


leave his order and you 
that 1s, 


him. You 


Vou Cc 


him when his turn comes; 


with 
if 


you expect to do business 


1 
et him have it now, and 


but now is the time you must let 


have it.” 


Che salesman looked somewhat mysti 
fied as he asked: “I don’t exactly see how 
you manage things. What kind of an or 


der system do you have, and what amount 
of stock do you carry?” 
all 


tools and plans is founded on one unwrit 


“The key to our practise in shop 


ten law. The conditions of the industry 


have formed this law, and these same con 


ditions see to its enforcement Persistent 
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violation of the law results in the most 
serious punishment that can be visited on 
any machine shop; and that is, the bus! 


Brietly stated, the 
Where a 


goes eisew here 


ness 


law 1s about like this: customer s 


needs make it necessary, every order, sys 
tem and operation is subject to chang 
without notice.” 


We 


“T think that is so of every shop. 


often make changes to suit the wants of 
our customers,” answered the salesman 
‘If I ordered a milling machine of yor 
of a size that was not on hand or under 
way, would you stop. everything _ that 


getting that one out quickly 


that 


would hinder 


and push all hands on to one, and 


1 
] 


when you got it done let me have it fo: 


the regular price ?”’ 





MENTS 


“Would you do such a thing in yo 
business 2?” 
“Would we! Why, 


the regular thing with us 


that kind of thing 
We will stop a 
machine with the cut half across, and have 


that piece thrown out and another one put 
I 
man an order, 


to 


in. We will give 
g 


fore he has had time get fairly 


We will stop hin 


were crowding in 


way we will change it 
job that 
way, and put him back on one that had 
We will run 


the engine through the noon hour on 


we every 


ona 
been used as a sort of filler 
an 
order that three minutes before 


came in 


twelve. A foreman will get notice a few 
minutes before six that the job on hand 
he that 


ive, 


must finished night. Personally 


Ih within one hour, issued four or- 
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le a ~} + hicl *h 10ed th 
agers, each one ol whicl changed tii 
efforts of the entire shop force from on 


While this was 


bunching things closer than usual, in othet 


line of work to anothe1 


it was not out of our usual line 


When 


wells going he 


respects 


of practise wants something 


} 


nis Ol 


man 


to keep wants it 
now, and the fell hat is not willing t 


give it to him now 1s 
if it 


not going 
that is, 
do it.” 
‘| have begun to understand that there 
this 


that are very much different from anything 


business is possible for any 


body to 


are things about oil country work 


else world. There is something un 


the 


in the 


canny about way I have seen things 


moving. In desolate places, with no signs 
of life in any direction, can be seen weird 
contrivances moving with a peculiar jerky 
motion, and often without 


any apparent 


reason. For some time back someone has 
been writing in the AMERICAN MACHINIST 
doubt 


some of the articles 


about these things—no you have 


noticed and I used 


to think he had a wonderful imagination 


t 
to 


be able to think of such unreal things 
(think of an imagination that could iniag 
ine a machinist with such an imagination 
as that, will you?), but I am beginning to 
didn’t have 


all,” 


to use 


the 


think that perhaps he 


much imagination § after said 
young man, thoughtfully 

‘I suppose 
East’ 


to 


lots otf 
look 
this 


there 
that 


natives of 


are things 


down would just 


ds 


strange us section as 


these do to you, but you can now see why 
we look at 


1 


and tools from a dif 
We could 

We 
much more complete cost 
We 
much more use of special tools if 
the 


systems 
ferent standpoint than you do 
do 


could 


work much more cheaply if 
have a 

; 
make 
Oh 


conditions 


keeping system if could 


ves, when 


that 


we can remove 


those ifs would we can 


antagonize, 


have things different; but then, you se¢ 
ii might mean removing the oil country 
and in that case there would not be any 
ise for us here either 

Perhaps the differences in practise in 


different shops and in different parts of 


the country are due more to 


and 


surrounding 


onditions less to mechanical ability 


1 
tr 


Some time ag 


han we usually think 1g 
Mr. Norris expressed his lack of faith in 
the new high-speed steels for use in his 
shop at his work, and was promptly ( 
iS! ror his he ( Ne Ww NI \I 
1, while upholding hig eed ster 
gener l propos 1 sp kc f the 
eT I l di ( I Oo use | \ ( 
e dicate that perhaps Mr. Not 
Ss right 1s te , f S tee 
} pav @ ‘ d the 
I Ing I Mr Nort p ind | r 
nuch « I f | ] ‘ nt w 
ncreased bv a fre r fat f e pre 
nt hig spe 1 ¢ 
There one Té é t the g ee 
teel proposition that 1s ne as I see it 
given the consideration it deserves Very 
ew people ! dering the iving t 
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ve derived fron s use, consider w 
ition the « ting 1mm t ich 

to the to Iam a believer 1 da 

of high-speed steels, and on some 

work have found m grea et 

ers at the sat time | Kn \ < 
are jobs in the shop « whi ( t 
cutting time 1s r 10 | 

the total time on the rb lf or 
part of my work were of that kind, I cat 
not readily eC vhere r OssIb for 
the big saving 


In looking over the tests of these steel 


it 1s well to remember that these tests 
were made under conditions that do not 
exist largely in the average shop. W« 
turn up a piece of straight round stock in 
a few minutes, and then take several hours 


in turning up a crankshaft that does not 
have any more surface to machine or any 
to We 
spend any unnecessary time on the crank 


\ lim 


caretul 


more stock remove trv to not 


shaft as well as on the plain piece 


ber forging and the necessity for 


and close work make up the difference 


that is not taken with tool and 


gaging. 
Very few salesmen of high-speed st 


up Setting 
els 
will hold back a man who wants a supply 
Most of them, probably from lack of shop 


experience, will maintain that it is good 
for everything except cold chisels, and 


will urge a full supply. I think that ofte 
the then 


not be 


steel is blamed when it should 


but when a man pays 70 


pound for steel to replace steel at fron 


7 to wants to see that he 


\fter he 


and 


16 cents, he 


a wise thing has reac 


the 


done 


of records of tests, illowed 


SW 
without digesting them, he is apt to thinl 


that either he has a very poor lot of mei 


or has received a very poor lot of ste 
And the cry about new designs of 1 


chine tools is apt to mislead many | 


in the same Way There are plac« s wh 


+} 


the strongest lathes made are none tor 
strong and heavy for the work required of 
hem. It may be true that on many <« 

of work it is cheaper forge 

nd “hog” off a lot of stock o1 ng 
rachine Where is t manager that p 
double finish on his casting for the 
reason When the present ste 


machines will take cut 


1 1 , 
s the work will stand, why get new 
1 
hea rt hing 
\ care! ¢ Ove ( 
1 1 
he hop 1 ‘ P ; 
\ har vol Hirct » 
( W 
nderf ' 
erin \ e¢ 
+) { 
‘ ( ‘ ) 
i 
1 
( ( t \ 
ry 
r \ eX r 
vitl t 
\ I ( 1 \ 
+} t ry ] 1 | 
1leW al f I pp 1 
eT tr end ( t 
vorsct | ‘ 


2 
Me \ i » 
— , 
\ 
4 1 
\\ | 
\A g t ( ( 
40 Pp “ \ | 
wl Ty ( 
p) i VW | at 
] id i ] i 4’ 4! W 
did not W d be over 25 p ( 
with his wor \ draftsman who had re 
Ce1V Es good many years ot experiet 
1 machin gay s his idea that a cer in 
i. saeeata 4 ff minut f nsete song 
Ot would ay l \ minutes Of cu A 
' P  bress anf sheen | 
ime to eac¢ nour of total time, while « 
forem } ] } } 1 ‘ving ft | 
reman who ad been trying to re 
the time on that job said that it was very 


Witl 


Vi 

tree 

] 

cit \ 

| 

r 

{ 
‘ 
( 


il anv, over 


© make 


twenty minutes 


out going into higher mathematics 
sure, 1t would seem to me that 
the total cutting time is twenty 


hard 
I doubled the output by 


in the hour I would have a 


cutting speeds and feeds 


I would rather try to borrow 

cents from a fellow that had forty 
1 fellow that only had twenty 

W. OSBorNE 

third about $50,000,000, ot the 
fire waste in the United States 1s 
exposure losses; that 1s, the spread 
from one building to another, or 


om Ginne io tastil fF meneral 
! 01 1 buildings of general 


ney ! i ed contlagrati 
fire nsurance depend upon 
gree f “exposure” danget r] 

é pre vented by | per 
cl ult ent nut mT I fire 
KIng W: roo! ! 

ealed ace deot vin 
ight p tected y fire 
\ Cia ( 1) ( ! 
1 ( Is of fire re 
prinklers on roof and 
| ( \ vith 
g ( prot i 
' { 
{ , 
' ) weiline t Var 
{ 
‘ 
~ wo) 





Compound Engine of the White Steam Car. 


Of the accompanying illustrations Fig. 1 


hows the left-hand side of the engine 
Fig. 2 the right-hand side, and Fig. 3 the 
front These views show the engine com 
vith the water and condenser pumps, 
ie by-pass, regulator and the air pump on 
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cast-steel brackets which are bolted to the 

aluminum crank case by through bolts 

The low-pressure cylinder is foremost and 
] ; 


the forward crank is overhung. This per- 


mits the air pump to swivel in the front 
end of the crank case in line with the 
shaft. This pump, which ts used to main 





sure crosshead engages the 


the pump plunger, as shown 


is connected 


Che cylinder casting 


aluminum crank case through the tw 


bronze castings A A, Figs. 4, 5 and 6. At 


the top these castings form the lower cyli 


ler heads, 


der the legs B B joining them to the 


a. A 1 























FIG, I LEFT-HAND 


the front of the crank case. Fig. 4 is a 
section through the low-pressure steam 
chest and down the center of the valve 
gear case, on lines man of Fig. 6 and uv 


of Fig. 8, the slide valve being omitted. 


is a section through the low-pres 


Fig. 5 


sure cylinder and crank case on line op, 


Fig. 6. Fig. 6 shows two of the three 


sunpling valves and a section of the con- 
nected steam passages, on line gr, Fig. 8; 
also a central section through the crank 


and valve-gear case. Fig. 7 1s a section 


Fig 


through the cylinders on the line s ¢, 


©, with the slide valve omitted. Fig. 8 is 


a plan view of the cylinders with the rock 
the 


shaft operating simpling valves. Fig, 


9 is a section through the cylinders on line 


xy of Fig. 8 
The engine 1s compound, being designed 


to use superheated steam of 325 to 350 


pounds normal pressure The cylinders 


are 3 and § bore by 3's inches 


inches 
double acting. DD slide 
| 


valves are used with Stephenson link mo- 


stroke, and are 


tion \s the engine is designed to resist 
occasional steam pressures of 800 pounds 
per square inch or more, it 1s substantially 
total being about 


As it 


a bonnet, 


built, its weight 250 


pounds is carried at the front of 


the car under it is supported by 


SIDI 


rHE ENGINE OF THE WHITE STEAM CAR 




















FRONT VIEW 


tain the necessary pressure in the fuel tank, 


occupies normally the position shown in 


Fig. 2, but be rocked into a vertical 


may 


position by on a foot plunger, 


! pressure 


when a pin projecting from the low-pres 











2 RIGHT-HAND SIDI 


»sshead pul 


cylindrical liners of the er 


Long stud bolts screw into the two larger 


legs of each casting and run down near! 
to the bottom of the crank case, where they 
pass through the bottom caps CC unde: 
two of the three main bearings. By means 


of nuts at the lower ends of these studs 


the tensile stresses are transmitted directly 
AA to the bott 


It will be evident from this tl 


from the castings ym beat 


ing caps 


the bottom portion of oil pan of the crank 


case has no duty to perform in connection 


with the bearings, and may in fact be 


en 


1 


tirely removed without disturbing 
latter 

As will be seen, the crossheads are of 
the trunk type, the material being stet 


castings hardened and ground. The wrist- 


1 


pins have the smaller ends tapered, and 


they are held in place by set-screws, as 





shown. The connecting rods and eccentri 


like most of the other small parts 


rods, 


about the engine, are of drop-forged steel 


All the be the crankshaft, ma 


arings of 


bearings, crank-pin bearings, and eccet 

trics, run in balls: the eccentrics having 
5-16, the main engine bearings 7-16 ar 

the connecting rods 3¢ inch balls The 
crankshaft is built up in five sections, one 
section being the central sleeve DD, Fig. 6 
integrally with which the eccentrics are 
urned. This construction is necessitated 
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by the use of ball bearings, and is carried belt actuating the positive feed mechanic 


| I 1 mie a ca 9 9 ) ) 

out with great care, the several sections lubricator on the dash by whi e cyli i \ g | 
being forced together by hydraulic pres ders and shaft bearings are lubricated g g t 
sure and held also by taper pins. To the Ot the various eccentrics, the first a lig. 4 g g 
rear of the crankshaft is bolted a drum = the last give the forward m , thes 7 Q bigs. 4 \ 

on which the service brake acts. For this ing shown in action in e drawings Fig Q \ 

reason, and also because the first universa middle « vorks the rckineg g \ 
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FIG. 4 FIG. § I 
ECTIONAL ELEVATION 
joint of the propeller shaft is contained /*, Fig. 4. which actuates the pumps. R¢ fi ing 
in this drum, two ball bearings instead of versal of the engine 1s effected by meat 9 9 pipe 
one are provided at that end of the f the bell crank G, Fig. 4, which is actu When it is desired t mpl engine 
shaft, thus making four main _— shaf ited by a lever at the right hand of the = toot-plunger pt ed, which rocks shaft 
bearings in all These ball bearings are iperator working over a notched sector \ Fig. 4 pe ¢ ilve / ind Osit 
i screwed together and the screws are rivet By this lever the engine mav be hooked i | pre ire exhaust tl 
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FIG P 
\ AND } Ns ) ‘ 
ed ove They are not adjustable and the up tor shortening the ( ‘ } 9 
user is not expected to touch them. They traveling gh speed ‘ 
: : : . . . ™ , 
may be replace d or refitted at the factory For starting ind aiso f } " ead 
if after a season or two of service this where a very strong pull is desired ement of 
found necessary Between the rearmost steam may be admitted to the low-pr ult op poppe ), Figs. 8 
ball bearing and the flange to which the sure cylinder his is done by the three ) mall nm the isting P, w 
brake drum is bolted will be seen a turned ves above referred to as constituting t ‘ ‘ 


} 


groove | Fig. 6, in whi runs a round the simpling device They are shown Il! | per é t 
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tly from the high-pressure steam chest 
irough a passage in casting 7, across 
into the low-pressure steam chest. When 
the need for an exceptional torque ha 
passed, the foot-plunger is released and 


a spring returns the three valves to their 
normal positions 
Of the 


to the 


two water pumps above referred 
lower is the condenser pump, by 
the 
first through a separator filled with waste 


The upper is 


which condensed steam is pumped 


and then back to the tank 
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Circulating Periodicals in a Large Establish- 
ment 
Many progressive concerns are recog 
the of the 


sional periodical in the shops 


nizing value trade or profes 


and offices 


and some are subscribing liberally for 
such journals for the use of their em 
ployees. When this is done, the problem 
is how to get them all interested, and 
within a reasonable time. Unless this can 
be solved few will get any benefit, be 
cause those to whom the periodicals are 
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FIG. I. RECORD OF 


the feed pump and is in direct connection 
with a by-pass valve between it and the 


diaphragm regulator. When the steam 
pressure rises above 325 or 350 pounds, 
this by-pass valve is opened, and the 


water from the pump is permitted to re 
turn through the by-pass, directly back to 
the intake of the pump again, instead of 
going to the generator. 

As the half-tones show, the cranks and 
eccentrics are wholly enclosed, except for 
the slot through which projects the cross 
head pin working the air pump, and for 


Mr. M. B. Edgerton. 
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PERIODICALS RECEIVED. 


first sent will neglect to forward them to 

others who may be equally or more in 

terested 
We have 


works well and makes it possible to reach 


worked out a_ plan which 
a large number of employees with a rela 
tively small number of periodicals. Every 
class of employee is provided for, as will 


be seen from the following list of periodi 


cals received, several copies of some of 
them being taken to meet the demand 
[The list is here arranged alphabetically: 


Blacksmith, AMERICAN Ma 


American 


Works, .. 


Kindly indicate on the back hereof such general topics usually treated in 


technical and trade journals as may be of interest to you. 


time to time of the appearance of any such 


You will be notified from 
articles in the periodicals received by this 


othce, and the same sent to you on request. 


Yours truly, 


FIG. 3. NOTE INQUIRING 
the aperture Q, Fig. 6, through which 
projects the long arm ot the bell crank 


used for reversing 


At Hamilton, Ont., a few days ago, a buf 
fer employed there had a narrow 
death 


belt, when his apron caught in a set-screw 


escape 


from instant He got up to shift a 


on the shaft. He had a leg broken in two 
places and was otherwise seriously injured 
Chis thing is going on all the time, notwith 
a projecting set-screw in a 
of 
If the screw set up with a 


always 


standing that 


ollar without a shadow excuse for 
ts existence 
screwdriver is not to be depended 
on, the newer style of screw with a hexa- 
gon socket in it can be tightened to stay, 
and the retention of 


should be a 


a square head screw 


felony 


E. S. Peterson, 
Librarian. 
AS TO PREFERRED TOPICS. 
CHINIST, Atlantic Monthly, Bookkeeper 
Camp and Plant, Cassier’s, Chat, Com- 


pressed Atr, Electrical World and Engi- 


neer, Engineering News, Engineering 
Magazine, Engineering Record, Farm Im- 


News, Gas Engine 
Iron Age, Iron Trade Review, Machinery 
Outlook, Power, Popular 


Science Trade 


Scientific 


plement Foundry, 
Patternmaker, 
Monthly, Plumbers’ Jour 


nal, Railway Age, Sanitarian, 
American and Supplement, Social Service 
Typewriter and Phono- 


Wo d- 


Success, System, 


graphic World, Woman’s Welfare 
worker. 

\ record is kept of each subscription 
\s each num 


of 


placed, as shown in Fig. 1 


ber is received, the date and number 


copies are checked off, and it is read for 
Opposite each 


the purpose of indexing. 


article or 
call attention, 


reference purp¢ 


shown in Fig 
article 1s to be 
mined by the 
charge of the 


pressed 


Read by 
Date 


Initial 





STAM 


FIG. 2 


notice similar to Fig. 3 


one concerned, 


fied, the 


particular subject being 
relating to that subject, 
This is the back of the 


ing that subject, the face of which is 

shown in Fig. 5. Whenever an article is 

indexed, those whose names appear on 

the back of the card on which it is in- 

MEMORANDA. 
Notified Articles Date 

C. W. Aiken. 2, 4,5, 11 3-7-9094 
3,9 3-99-04 
12 {-1-04 

Wm. Smith. 5, 6, 7 3-7-04 

G. W. Henderson. — 11, 12 1-3-04 

FIG 4. BACK OF PREFERRED TOPIC INDEX 

CARD. 
dexed are notified on a form shown in 
Fig. 6. When any periodical is called for 


or sent out th 


response to a 


on another 


extra 


interest of 


names 


rorm, 
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ct is desired to 


which it 


or which is indexed for 
ses, 1s placed a stamp, as 


2. Whether a particular 


» indexed or not is deter 
judgment of the reader in 
indexing, and by the ex- 

the employees \ 


CABINE 


Tension Devices 
B 


THE Woop-WoRKER fo1 
article on scroll band s: 
discourses upon the merit 
proper tension to be given 
device or method that can 
band saw, a device still 
chine, while others use 
sliding head that carr 
same object. Still 
the weight as bei 
purpose, since th 
not to need a 
saw shrinks 
P TO DIRECT ATTENTION TO 
ARTICLE. 
is sent to every 
replies are classi 
interested in any 


and the 
of all 
placed on a card 
as seen in Fig. 4 


index card cover 


rough the factory mail, in 
record is made 


Fig. 7 


request, a 


shown in On 


its return a notation is made to that effect 


aild y ‘ 
A mailing li 
that desire to 


st is maintained for those 


ive regularly particular 


rece 
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periodicals as they come in. When anew ing and consultation room, where th so-called ma ervice maintained witl 
periodical is subscribed for, a notice, periodical library also is kept. O. M. B the estab! easily and 

shown in Fig. 8, is sent to all that are [It may be proper to note that the cally communicating with all wl 

likely to be interested. Such as request it mail” referred to in the above communi- ployed in it d 


are placed on the mailing list in the order cation is not the United States mail, but a _ 


Necessary Precautions Against Culpable Ig 


Subjec Laboratory Practice 
ubject, ; norance, 
Articles Publication Issue Page he f ; & ; ' , y 
Walter F. B f li . f 
; iteresting pape H vy ead | 
Mechanical Recording Devices Eng. Mag. Jun., ’03 424 P 
> ~ . |: ror ¢ no r ; ty 
2 Pyrometry by Color Comparisons. Iron Tr. Rey 9-3-03 73 . e Engine . 
3’ The Drop. (Testing of Metals. ) Eng. Mag. Dec., ’o! 433 n “I ndry Costs 
. Engineering Laboratories. sy iy 135 A gentleman was telling me a few day 
> Chemistry and Physics of Iron. Amer. Mach. 10-15-03 1451 ° f ertain firm that failed in bu 
( - 10-8-03 425 "© ' 
» oF ° ° ° . . . . lece mething ik two ears ro th 
Technical Laboratories in Europe. Eng. Mag. Sept., ’o2 922 ne Something like two yea ‘Ss 
firm (with whom I am we icquainted 
asked me if I could get them the privilege 
f going through the factor f one o 
FIG. 5. FRONT OF PREFERRED TOPIC INDEX CARD. f going through the factory a ' 
in which the requests are received, and Works. Feb. 15, 1904. 
the periodical is sent to each in turn. A mr, M. B. Edgerton 


regulation exists requiring that all maga Your attention is directed to the following articles, some or all of which 


2c ce , ‘ » lies > ah: ; 
ee m maneeng st be x may be of interest to you. The same may be had from the Factory Library on request. 
turned within two days. Neglect to com- ; ES. P 
ply with this requirement is usually quick- 
ly noticed, and a note requesting compli 
. Subject Publication Date Page 
ance commonly brings an immediate re 
sponse. Sometimes a magazine is wanted i 
“ ° ‘e » - » — ¢ ° 2 > . S 
for a longer period; this can be readily Recent Improvements in Gas Producers anc 7 
¢ ‘ Engines.’”* Power. Nov. ‘02 604 
arranged, especially after it has gone the 
rounds and is ready for the filing case ‘‘Crossley’s Gas Producer for Bituminous Coal.’’ lron Age. I-7-04 23 
The mailing list record is shown in Fig. 9 
It often happens that someone is look 
ing up on a particular subject. The card FIG. 6. NOTICE OF SPECIAL ARTICLES 
icati American Machini their competitor I said, “Very likely; ll 
Publication, American Machinist. 
see.”’ So I went t 1 member of the com 
veting firm and asked if there would be 
Issuc Name Taker Returned Remarks . . 2 
anv objection t taking one of his con 
’ petitors through the building. He smiled 
10-8-93 Flinterman. I-9-04 I-1 4-04 ‘ ie ne 
= “ ‘6 “ and said, “It depends entirely upon who 
Ic-I5-04 Se aga 4 
12-31-04 Gregg. 1-23-04 1-30-04 is I mentioned name and he said, 
2-4-04 Bryant. 3-7-04 Special research. “Not for a thousand dollars.”” He gave a 
2-11-04 Barnay. 2—7-O4 2—7—O4 s reason f ( yr the fact that th 
firm did not |] \ estimate the cost 
ry e ort \ they did Sometime 
FIG. 7. CARD RFCOR! OF PERIODICALS SENT OUT ON REQUEST. they would bid extremelv high and some 
index of subjects is then very useful f Works Aug. 27, 1903 
t has been kept up for some time there are’ Mr. M. B. Edgerton. 
certs , iber of good articles ' . ” 
ils Rs to be a number of ae eee Che Library is now receiving American Machinist 
hearing upon subjects usually treated in - ; 
, regularly every We Chis periodical may be consulted in the Library 


such journals. We have frequently foun: 


he system exceedingly valuable when or, if desired, you will be placed on the mailing list and the same sent to you as 


some new proposition came up for cor received. 
sideration. Along with this system we E. S. Peterson 
have a small technical library, ope 
mployees, which is consulted in the read FIG. 8. NOTICE OF NEW PERIODICAL SUBSCRIBED F¢ 
MAILING LIST elow nd firm would fai 
‘ ew ¢ W 
No, 7 Publication American Machinist F P 
Jame A. F. Brown. lid not know w to estimat Che firm 
Name, 
Issuc Sent Returr Remark 
un t £ Da 
2-12-4 2-23-4 2-25-4 
2-I9-4 2-29-4 2 | Notice sent 3-3-4. v 
2-26 4 6-4 rg stater ' ‘ 
nd sever y , ! 
Y ] ' ] 


FIG. Q. MAILING LIST CARD, til the wire rie uid Dé 
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Diamond Dust for Laps and Sapphires for 
Cutting Tools. 


BY JOSEPH M. STABEL 
The two above-named precious stones 
ire extensively used in the making of 
mall tools of precision, and as their use 


in with methods for accom 


connector 
plishing work is not widely known, I think 


a little information in this particular Itne 


may be of interest 
The use of the diamond in mechanical 
work is more extensive. The toolroom 


that does not possess a little black diamond 
wheels is a 
be 


ibout the majority of toolrooms which do 


for dressing its emery 


this 


poor 


one indeed, but cannot said of 


not keep the diamond in pulverized form, 
hecause often their class of work does not 


warrant it; but I have been in _ places 


such an article as diamond dust 
facilitated 
matters very much, and paid for itself two- 


where, if 


were at hand, it would have 


fold both in manipulation and results—on 
certain jobs 


This diamond dust comes in small vials 

















AMERICAN MACHINIST 


may range from to .250 in diameter, 


O25 


the diamond-charged lap in connection 


with a traverse grinder on a bench lathe 
cannot be equaled. A lap of this kind is 
entirely different from an emery lap, as 
will be seen in Fig.r. It is made of mild 


steel and has a taper shank which fits into 
the sp:ndle of traverse grinder. Soft metal 
for such a lap is desirable for the reason 
that it can be charged far more easily than 
if it The of 
is to be charged 1s marked A 


were hard part lap which 


his charg 
ing is readily 
of 


done by taking two pieces 


steel which have been hardened very 
hard, surface one side of each piece, then 
by holding one piece in a vise with its 


urfaced side up and placing thereon a 
little 


been mixed with a drop of good oil, then 


diamond dust which has previously 


rolling lap between these two hardened 


pieces of steel, the diamond will be forced 
into the lap; the more it is rolled the bet 
ter the lap is, as it forces the diamond dust 
further into lap. A lap of this description 


does its grinding the same as an internal 




















and is classified by numbers, No. 1 being emery wheel, just grinding that part of 
coarse and as the numbers proceed the hole which runs eccentric, not following 
dust becomes finer. It is essential to assign the hole the same as an ordinary emery 
certain numbers to certain classes of work, lap does 
a ; A 
Site ——> 
FIG. 1 
+ 
Ss 
) Sapphire 4 | D 
—— 
7 
/ | re 4 
FIG.8 
| } ‘ 
| 
a } 
| 
/ ee. 
Need J 
FIG. 5 
< lt > 
re 
FIG, 2 
DIAMOND DUST FOR LAPS AND SAPPHIRES FOR CUTTING TOOLS 
just as different grades of emery are as- One of the most essential items to be 
signed to different classes of work observed when doing this grinding is not 
Watch-tool work demands the use of to force matters, especially if the lap is of 
this diamond dust, altho there are many a very small diameter, as lap will tend to 
other classes of work on which it is ex- follow irregularities of hole and result 


tensively used 


For grinding out very small holes which 


will be unsatisfactory The lap should 


just hit the high spots in hole and gradu 
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ally grind them off. By placing a screw 


driver or some such tool against the grind 
er’s foremost bearing, at the same time 
holding handle of same against one’s ear, 


sound when the lap first comes in con 


tact with work can be readily detected 











\ more suitable tool for this purpose is 
Aiea 
(\ 
American Machinist 
FIG. 3 EXPANDING A CHUCK 


shown in Fig. 2, it being termed a “Hark 


er’; it is nothing more than a piece oft 


No. 30 drill rod inserted into a little piec« 
of wood which its finished off to a suitable 
one’s ear, the other 
for] 


the 


shape to hold against 


end of rod being split and spread 


shape so that it n be rested against 


spindle or frame of grinder. When grind 
ing I found if lap is kept well lubricated 
with kerosene oi! it will cut much freer 
and faster 

When doing this class of work it often 


happens that one must handle it entirely 


different from a larger piece. For in- 
stance, a piece of work 2 inches in diam 
eter has a hole .o4o in diameter; both must 


be accurately concentric with each other 
Of if 


would grind hole first 


course, this were a larger hole we 


and then place piece 
on a true arbor and grind the outside, but 


this method would not be feasible in this 
case, as the arbor required would be too 
small. To accomplish work of this na 
ture, I found by making a screw chuck 
which fits into head of bench lathe, as 
shown in Fig. 3: on to this chuck 1s 
screwed a piece of brass which is a little 
larger than the diameter of work I wish 


to hold; placing chuck with brass on in 


position, I bore it out to a snug fit for work 


(it should be understood that the work has 


been previously ground outside), then take 
+8 


a small alcohol lamp and hold it under 
neath the brass, warming it; this will allow 
the piece to be placed in position with 


Remove the lamp and place a damp 


of cloth on the brass; this shrinks 


the brass and holds the piece secure and 
To heat the 


as before, and readily 


7 
accurate release the work, 


bre work can be 


iss 


slipped out and another piece put in, if 


there should be any more such pieces 


Anyone who has never tried this method 


1 
i 


may t 


pr 


unk it a slow way, but it would sur 


ise him should he try it, as very little 
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make bi expand 


If the periphery 


held 


warmth is required to ass 


enough for this purpose 
ot 


was being out 


rf ce 


the piece that was 


this method 


of round, then « MUITSé 

would not do. I used to use either 
solder or beeswax, but I find the 
aforesaid method superior both for accur 


Another style lap which is 


used is shown 


acy and speed 


quite extensively in Fig. 4; 


this 1s nothing more than a soft steel disk 
with its sides undercut. A lap of this kind 
is mostly used on a surface grinder for 
finishing out corners on small intricate 
tool work where an emery wheel would 


be useless 


For charging this lap the roller shown in 
Fig. 5 is utilized; this roller is made as 
hard as possible, and is held in a fork 
shaped tool, which in turn can be held in 
the tool-post of the bench lathe. The lap 


is placed on an arbor which is held between 


centers of lathe \ little diamond mixed 
with oil is then distributed around the lap 
ind the roller brought to bear against it, by 


the revolving diamond is_ forced 


tself 


lap the 


to imbed i lap, repeating this 
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= s utilized, a handle s p! 
shank of the rolle nd e diamond dis 
tributed upon the is then 
with as much pressure as one can ext 

When dimensions rT ip ire oC 
enough to allow a 10- or 12-inch s é 
the shaper to be had, then emery 
orundum 1 very good substitute 
diamond and less expensive 

Of course W 1 be not ced tha It 5 
ery essential have the workn @ tace 
the lap travel maitru plane with the rar 
of the shaper to insure accuracy 

Leaving the diamond I now rn to 
sapphire, which is another pre stor 


which is handled quite « 


ool work; this stone | 


small 1 


ind seen made into reamers, forming tools 
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FIG APPING 


until the lap is satisfactorily charged The 


shaper also plays a prominent part in lap 


ping out flat surfaces which are located in 


the side of a hole such as a die which has 
to be made accurate to size The aC 
‘ompanying sketch, Fig. 6, shows the con- 


The 


1e tool post: 


such device 


of tl 
the threaded nut n, 


struction of 
takes the 


In position 


a 
place it 
by forward 
» form a tongue, 


lap / fits; a 


part of a is milled out t 


on to which the gray-iron 


inch dowel! which is a running fit in a lets 
/ adjust itself in position. The length of 
lap is governed by its width and thickness 


care being taken not to get the lap too 


long, as then it will spring and cau 


surface The screw S has a 


drill rod 


convexed 
of 


piece through its head which 


allows it to be adjusted; while machine is 
in motion it bears against a small disk, 
which in turn bears against a spring which 
erves to give pressure on the lap; by ad 
usting screw S up or down, different 
pressures are obtained on the lap. Both 


sides of this lap may be charged; for ac 
this, 


complishing the roller shown in Fig 











and applied to many other different tools 
Of course, when I speak of reamers nay 
seem to some absurd, but when we co 
ider that thev were only 040 11 diamete 
nd 3-16 inch long it may look mor ‘ 
sonable These reamers were made sq iT 
which gave the flutes. and also 1 lw 
cutting teeth same is a rosebpit ey vere 
~ ™ » a 
™ 
* 
~ 
\ 
) f 
ime a Machinist 
IN THE SHAPER 
used to finish out hole which had to b 
accurate to size and in very tough pl 
phot bronze of the hardest nd; the 


amount they were made to ream out of a 
hole varied from .oo1 to .o015. Steel ream 
ers were used before these, but would lap 
under size in a few minutes. The sapphires 


stood up very nicely They were ground 


up with the aid of a diamond-charged 
ircular lap, this lap being the same as one 
shown in Fig. 4, only small it having 
1 I-32 nch face and 1 nches diameter 
The reamer Was eld na stec Ty 
means of jewelers’ cement, which 11 rn 
was held, as shown in Fig. 7, in the taper 
shank by dowel a ving allowed to float 
In pos mn 

The sapphire forming tools w were 
f very small dimensions wer: ld 
shown in Fig. 8, these formers only acting 
iS a size for a shoulder which had 
very accurate. The stock turned was sof 


steel and a steel] too] preced d the 
They 


grinder w 


ground to shape in a 


were 


sth, +} 
Iti 


tne 


lap C 


~har ged 


*Read 
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as passing between the rolls of the rail- 
ll defects were discovered, the rolling 
peration was suspended until they could 
© chipped out. Then, again, great care 
vas taken that the steel bloom should not 


be overheated. There were from six to 
eight blooms, each of a size to pre***ce one 
rail, charged at one time into a heating 
furnace; and skilled workmen attended to 
heating, turning them over on the 
bottom of the furnace so that all sides 
should become of an equal temperature. 


If from any cause this man made a mis- 


their 


take, and sent his steel to the rolls in an 
unsatisfactorily heated condition, the head 
rail roller, or some other mill official, re- 
and it was returned to him for 
This meant that more 
and 


jected it, 
further treatment. 
or less care Was exercised on each 
rail; but the daily production was, 
when viewed from to-day’s standpoint, 
quite small. The first departure was to 
cease chipping the blooms at the rail rolls 

the make it one continuous 
process from the first blooming of the in- 
got to the finished rolling of the rails. 
This precedure stopped the intermediate 
chipping of the blooms under the steam 
hammer, and carried with it the rolling of 
more than one length rail—that is, the roll- 
ing of a mass of steel large enough to 
produce more than one rail length, and the 


subsequent sawing of this into two or more 


every 


next, to 


rails. 

This new method of rolling had been 
made possible by the introduction of auto- 
matic machinery; and the daily production 
of a given rail mill increased very rapidly. 
But I regret to say that the care which it 
was possible to bestow on the making of 
each individual rail decreased in an even 
greater ratio—an effect which was inev- 
itable 

'n the old days a Bessemer converting 
house was equipped with two converters, 
each of about 5 tons capacity, which were 
gradually enlarged to 7, 10, 15 and even 
20 tons, and additional converters added. 
Of course, the size of the house, blowing 
were all proportion- 
ately increased and the development of the 
plant has proceeded until, instead of about 


12,000 tons of ingots per month coming 


engines, cranes, etc., 


out of one converting house, more than 
70,000 tons per month are now produced 
Mhere is more and larger machinery, and 
t has been said such large product is the 
hest evidence that everything must have 
been running smoothly. That is 
far as mere production goes; but the speed 


true so 


ind momentum are against the exercise of 
the proper kind of care necessary to pro- 
duce sound ingots of the highest quality of 
steel This is old-fashioned doctrine, but 
it is true 

Of course, if 


the radical 


should be pursued with rail ingots as is 


Same course 


done with those intended for ordnance, 


armor or heavy shafting purposes, by 


which the upper portion of each ingot, 
amounting to quite one-fourth of its entire 
scrap, 


and treated as 


weight, is cut off 
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we know the greatest danger from segre 
gation and piping would be eliminated 
But this procedure will reduce the output 
of finished and in that and other 
add much to the cost of making 
But if it 1s necessary in order to 


rails, 
ways 
them. 
obtain safe rails, should not the situation 
be boldly faced? If 
more money, and can by so doing secure 
rails which will not only be safe against 
breakage under traffic, but also give better 
wear, will it not be economy for them to 
make the greater investment? That would 
be one way to meet the difficulty, but there 


railroads must pay 


are others also. 

Alexander L. Holley had more to do 
the introduction in America of the 
Bessemer for making steel than 
any other man; and, later, probably did 
more than anyone else to make possible its 
greatly increased and cheapened output 
Some years after that process was firmly 
established in this country, the Siemens 
Martin or open-hearth process was devel 
oped, and Mr. Holley was convinced that 
it also had a great future in America. So 
outspoken was he in support of this, that on 
one occasion an intimate associate of his 
said, “It sounds strange for you, of all 
men, to advocate so strongly the merits of 
the open-hearth process.” He _ replied: 
“You mark my words, the open-hearth 
process will live to attend the funeral of 
the Bessemer process in America.” 

In my judgment, the one question of 
will, in time, compel the in 


with 
process 


ore suply 


creased use in this country of the basic 
open-hearth process. We cannot 
continue the rejection of ores which are 


in every other quality suitable for steel 


forever 


making, because their phosphorus content 
is outside of the Bessemer limit. And if 
at the same time, by the use of the other 
process, we produce a better metal, at cost 
not much if any greater, the outcome is 
Phosphorus is the controlling 
element in rail steel. If that can be prac 
tically disregarded, no one will deny the 
ability to make a better article, no matter 
for what purpose it may be intended. So 


inevitable 


far as rails are concerned, the theory re 
lating to the difference in the wear of the 
steel made by the two processes is being 
subjected to the crucial test of practise. 
what steel is used, care 


But no matter 


must be exercised in making it: in pouring 
in their handling and heating: 
straightening of 


the ingots; 


and in the rolling and 
the rails. 

Under all the 
present is not the time for the adoption 


For the 


existing conditions the 
of any specification as standard 
last few years commercial conditions have 
been such that there has been practically 
but one side to the market. Such is not 
The rails 


giving the antici 


now exactly the case of heavy 


not been 
Both 


rails 


sections have 


pated service. Bessemer and basic 


open-hearth are being made in 


America, and placed in service, side by 


side. Foreign rails of both basic and acid 


Bessemer steel have been imported. Sev- 
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eral of the large railroad systems have 
contracted for rails under somewhat new 
specifications. Let us, before saying which 
or any are the best, await results of actual 
experience. No chemical 
formula or which process of making steel 
in manufacture is 


matter what 


is selected, unless care 


exercised all will have been in vain. 





Admiral Melville on the Turbine for, Warships. 

Rear-Admiral George W. Melville, U 
S. N., retired, who has just returned from 
Europe, where he represented the Navy 
Department in investigating the present 
status of the steam turbine for marine ser 
vice, 1S reported as follows in the daily 
press: 

“T shall oppose the building of warships 
with turbines except for experimental pur 
poses. The whole thing is in its infancy 
and there is not an engineer living who 1s 
willing to swear by it. In London I had 
many interviews with Lord Selborne, First 
Lord of the Admiralty; Rear Admiral Sir 
John Durston, Admirals May and Oram 
Sir William H. White, the naval architect, 
and with members of the Cunard Commis 
sion, which was appointed to study the 
turbine. The Cunard people were not very 
communicative, being pledged to secrecy, 
but the naval officials gave me much in 
formation. I visited various yards in the 
United Kingdom where turbines are build 
ing, and saw five of the vessels in process 
of construction. These were of 
moderate speed of the triple-screw type. I 
found no one who was satisfied with the 
claim of economy of coal and weight made 
in behalf of the turbine. As to space, there 
seemed to be no question in the minds of 
the shipbuilders, and while all are anxious 
to build none are ready to guarantee any- 


boats 


thing but moderate speed, and I am sur 
prised that the Cunard Line should make 
large and ex- 
visits to foreign 
shipyards | Stettin. Hamburg, 
‘lushing, and through some French yards 
I found the French yards dabbling in the 
turbine to a small extent only. Of all the 
engines that I examined | found the West 


an experiment on such a 
pensive scale. In my 


went to 


inghouse ‘double-flow’ the best.” 


\ cableway, which will be the longest 
in the world and will have the highest en- 
gine station yet existing, is shortly to be 
It will extend from 
Argentine Nor- 


installed on the Andes. 
Chilectio Station, on the 
thern Railroad, which is 3,430 feet above 
the sea, for a distance of 22 miles, to a 
14,933 feet 

1,300 feet higher than the summit of tl 


point above the sea level, or 


ic 


Jungfrau It will span in some places 


chasms nearly 300 feet wide and more 


than 600 feet deep, while at other points 


it will be supported by iron towers 130 


feet 
will be 87 miles 


high. The length of the cable rope 
The line is intended to 
have a carrying capacity of 44 tons of ore 
per hour—a car holding 1,100 pounds be- 
ing dispatched every 45 seconds.—Mechan- 


ical Engineer, London 
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Another Section Liner. SIZES inging 


Letters From Practical Men. 





Editor American Machinist clearance may I f desired 
: ‘ : : Phe cent cles on section liners ve The leng 
A Proposed Graduation for Micrometer Calipers ? 
. egvesied my sending vo L ¢ script I i 
Editor American Machinist: é ; : 
1 ly method of d wing sectio nes \ g wea Q 
I have been trying ever since microm . 7 
; ; hown in the accompanying sketch, I sim \ arance of 
eter calipers came into general use to get : . silat oe 
‘ 5 iv use mv Dow pen or compass, opening ckKnhes I I ro! etter t il 
used to the scale, so that I could read it uae? Sie ee 
a " : ] : | 1 “ha c nstrument t the desired widt t iranes LI VO! ad 
easily. As I have always had a slight é 
? - exactly r yy T T ) 
difficulty, I had about concluded that | ‘ . 
would never learn, when I found that 
: ¢ ( v I 
others have the same difficulty, and that us Uae . 
{ it | ‘ ) \ » . 
the method of division is at fault | ’ 
¢ bos SIZE ew t pune \ 
All of the micrometers that I have seen hg be ' 
have each tenth of an inch divided int 4 seal 
. ° : } ON ~ , < \\ ik per 
tour parts, each of the latter divisions cor Raia a 1] a 
: pi iI or e and g.3 show 
responding to one turn of the screw. The } = lene f Pur ;' at 
; all 1p per torn unching iarge noi inl 
mental process to be gone through with 1: —" etia : 
: ‘ . z. 1€a on, ad, 1S ymetimes ve costly 
to first note the number of tenths, then ” natn Fig. 4 show al ay oo 
. _ . + me Vv 8 Sal punc Oo! wiles %4 
the number of subdivisions of a tenth, giv ( ite Sa ; 
—- nes di 1et K rol ’ 
- - aed ~} } t } 
ing .025, .050 or .075 inch, and then to add 
© sd Mielec, x amin ‘iis ANOTHER SECTION LINER of course be used dvantage in ( 
the number of thousandths shown by the 
F 
yraduatior the thimble. This addi 
gradu So his add spacing and using the needle point for ar i ' 
tion, say of .018 to .075 inch, is the objec (ix | Ne 


ble f 7s indicator or gage } 
tioné eature | / 
tionable feature On ordinary shop drawings it 1s entirely car . = |- 


It would be much easier if the suc : ; 
: unnecessary for the experienced draftsman 


: i ' 
‘essive figures could be read off one after ; FIG. 1 
we ee : — 7 to use any form of section liner, but on 
another, first the tenths, then the hun 13} , ; 
; exhibition drawings, illustrations or any 7 
dredths and then the thousandths. This i : . ; i aeocle Sameer e-— Neck Weak | 
drawings where a fine appearance is de a - 


would involve graduations on the stem —— 
8 = ee sirable this method will give results equal FIG. 2 Fi 


to tenths and hundredths, and but ten div ; j ; , 
to the most expensive devices for the pur . 


isions on the thimble. This would proba 
pose and ts far more rapid and convenient 


; _ a. <: W oopDFoRD ] | 
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1 2 3 1 aes ree \ y / ia 
(1 tee Punches and Dies for Blacksmith Work. wt’ <r 
ae ae Editor American Machinist rm 
. It is important to have a way of fasten 
5 ing the punch securely to the sliding head | 
rn Se ind at the same time have it easy to take 
READING 0.358. PROPOSED GRADUATION FOR Out and put in, with some adjustment ver ( % ” | 
MICROMETER CALIPER tically, and there should also be means ot 
idjusting the die laterally. Where th | 
bly be unsatisfactory, besides involving punch does not come in the center of the rer pe 
very fine pitched screw lie 11 makes a bad-looking | n the ui | : 
A method which seems to me t ye ler side of the work 
wholly unobjectionable would be to sub Che best form of socke no my exper £ 
livide each tenth of an inch into five parts ence, is shown in Fig. 1. [t holds firm eo ‘ 
mi the stem, arrange tl screw to make in be raised or lowered readily, 
ne turn for each subdiy nm, and grad mad f tool ste is it ld be, it w \ 
ite the thimble from o to 9 and then fror long-lived and give little troubl \ ee Ce ee en ee 
oO to QO again, giving twenty thdivisions short 3 -1N¢ tee et-screw taste! t ' FIG 
is shown in the sketce In order to read punch in place Four hol should bi PUN ae 
the tenths would first be noted, then the rilled and tapped in the socket before 
hundredths read by noting the number of ng, also the fillet should be 1 é t] 
small divisions, each of which is two hu inch radius and carefully made, with no would ordinarily ve t e resorted 
lredths, and then thi t isandths re 1 tool marks left, else it may water-crack 1n The di hould have IO ( clearance 
lirectly from the thimbl he magnitude iardening. It should be made very hard is t er punch fits the die. the 
f the space beyond the last hundredtl nd hard wooden plug hould be rewed = gre d f " 
division would indicate whether the nun nto the three set-screw holes not in use he tor e die table 
ber of hundredths was odd ir even t Generally anv old form of punch 1s used mportant tor t proper wo! ng t thre 
this could be done by placing some di that the lathe hand has a taney tor, but pu y ‘ it e for ordinary 
tinctive mark alongside the second ten the form of the punch 1s quite important = wor t plug 
divisions on the thimble n more ways than one The most con ther ld be ne also with a 4 
The screw would be a trifle finer thar mon error in turning punches, and espe plug le for emergencik ry 
that now used, having 50 threads per inch ially small ones from 3 to 7¢ inch, 1s t form of dic ndicated in Fig. 6, ar 
nstead of 40, but this would probably be give the punch too much clearance. This improper torm in Fig. 7 Phe rounding 
unobjectionable. The great advantage of makes the punch weak in the neck and is top gives longer life, does a cleaner job of 
the proposed scheme would be that the the cause of frequent breakage, especially punching and buckles the iron le The 
figures of the desired reading could be’ in stripping the iron from the punch \ tapering of th les causes the set rew 
read off one after another directly from clearance of 1-32 inch in 1 inch of length to pre the die down tight on the tabl 
the scales, without any addition f the punch part is enough if the puncl The set-screw illow the die to be 


S. A. Moss is kept properly lubricated when in use. In justed correctly to the punch. It may be 
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adjusted vertically by washers as well as 
horizontally by the set-screws. A die per- 
fectly flat on top soon gets depressed 
round the hole; this causes the iron to 
uckle more and the punched hole to flare 


the under side, and if the sliding head 


has the least wabble the punch Is apt to 
break: but where the die is high in the 
center, the pressure always comes in a 
direct line, and the die will last longer 


Che sliding head should be just so that it 
will not bind when the machine is in oper 
ation, and good work will be assured 

T. Foor. 


Some Grinders’ Troubles. 
Editor American Machinist: 


The tantalizing vagaries of long, slim 
bars which have sprung in turning and 
been afterward straightened have often 


troubled the lathe hand and especially the 


grinding machine operator. In grinding 


uch a piece the pertinacity with which it 
eems inclined to return and adhere to its 
distorted condition is at times 
distracting. If it 


controlled by the steady-rests or supports, 


previous 
is flexible enough to be 


the trouble only appears when the supports 
are withdrawn and the job is finished; but 


if it is so stiff that this remedy won't ap 


ply, merely straightening the piece does 
not usually cure the evil, a few more chips 
over the bar causing it to resume its bent 
form with all the aggravations attendant 

If we take a common lucifer match and 
bend the ends downward until it snaps in 
that 


will serve to show what takes place in the 


the middle, we have an illustration 


operation of straightening the shaft and 
its subsequent grinding. The fibers on the 
upper side of the splint will be seen to be 
tension, while on the 
We 
must consider that the bar probably was 
the 
rolling, and that its crookedness had to be 
the 


in a state of extreme 
under side they are in compression 
process of 


not produced straight in 


corrected before it could be turned, 
straightening consisting in extending one 
side and compressing the other, as we did 
in bending the splint. Now, the compres 
sive and tensile strength of steel is about 
equal, but the tensional effect which is pro 


duced in straightening extends deeper than 


the compressive effect, and in turning the 
bar we must surmise that an equal amount 


is removed from either side, then the re 


sulting resilience being greater on the ten 


sional side, the bar assumes something of 


its original form. The whole process is 


repeated in preparing the shaft for grind 


ing and in the actual grinding, making 


t reasonable to suppose that to avoid such 
ight course to follow would be 
to make the strains equal by first bending 


like amount 


he shaft over a the opposite 
vay to the original bend and then straight- 
ening it. This isin the majority of cases the 
remedy, and the exception would seem to 
e those cases where some unknown factor 
has entered 


Cold-rolled stock is an excellent material 
but 


the practise of 


for many purposes, 
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making from it detail parts which demand 


precision is not to be recommended. When 
the surface skin has been removed it dis- 
plays many peculiarities in the way of 


warping and twisting, and passable results 


are, as a rule, only obtained after much 


trouble and the use of precautions. 


the 


many 
under- 
that 


is the chief reason for this, but many who 


It may be severe treatment it 


goes in the process of manufacture 
have had experience with this material can 
bear out the statement made. The trouble 
from splining or keywaying a piece after 
it has been cylindrically finished is so well 
known that it should be a convincing proof 


»f the utility of the grinding machine for 


the latter process. Given that there is no 
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the earliest opportunity, should be the rule, 
and the pieces should then be stored away 
for a kind of seasoning process. It would 
probably save much annoyance and delay 
if these portions of any projected machine 
could be put in hand at the same time as 
the pattern or castings, having ample time 
for the said seasoning and to replace pos 
sible scrap. 

Personal experience has proved it to be 
straighten work 
If it isa 
piece which has a soft portion that can be 


a mistake to attempt to 


which has warped in hardening 


drawn over to make the whole body clean 
up to finished djmension, the practise is 
safe enough; but straightening a hardened 
piece is a waste of time, as it almost inevit- 
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GRINDERS’ TROUBLES 


previous disturbing element, the shaft al- 
Ways springs with the bend on the opposite 
side to the keyway, and this is of course 
due to reducing the stress on that side by 
removing a portion of the surface material 
The best illustration of this is shown when 
the viseman forgets himself in fitting the 


key and drives it in tight on the ends, thus 


springing the shaft the opposite way 
Piece S which have been hardened, in addi 
tion to the distortion due to the sudden 


} 
ing, 


contraction during the process of coo 


may develop many peculiarities when the 
| 

outer skin has been removed or some 

necessary reduction has been made. In this 


class of work judicious roughing out as 
near to actual size as permissible, and at 


ably resumes its former shape, at least 


partially, tho it may be days afterward 
Distortions due to fluctuations of tempera 


ture are common in a grinding machine, 


and every case is an individual one re 


quiring especial consideration \n ample 


water supply lessens the evil considerably, 


but until designers of machines recogniz 


this fully by making suitable provision for 


} } 


the same, the evil must be combated by 


t] “1 - } hi ’ ] 1 ? yet 1 
le Operator and Ws employe nus pay 


loss of time and the inventive ca 


for his 
pacity he is able to display 

Its omission always means a limitation 
of output on any type of machine and the 
attainable is very much depend 


ent on the reflective qualities of the attend- 


accuracy 
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so than with 


ant operator, probably more 
any other machine tool. If he should be an 


experienced hand on the lathe or planer, 


the fact will be no guarantee of his suita- 


bility for grinding machinery unless he be 


one who can take to the job with an un- 
biased mind and be prepared to find that 
the apparent similarity of his former work 
to the new is only apparent and that it 


differs in many ways. To the young ma 
chinist it should prove educational, as the 
exaggerated effects of minute errors which 
are displayed in grinding machines compel 
an exercise of thought which will be gen- 
erally beneficial. 

At E 
day of the planer instinct when operating 
It was a steel strip 


had 


with a 


is an example witnessed the other 


on a surface grinder 


being ground and _ the’ operator 
shown, 


had 


planing job the method of holding could 


clamped it to the table, as 


stop at each end. Even if it been a 


¢ 


not have been called good practise, but in 


the grinder the result was as shown ex 


aggerated The stops of course had pre- 


vented linear expansion when the work 


was heated in grinding and it sprung up 
in the middle 
been to have spiked it firmly down; the 


The better way would have 


stops are rarely a necessity in surface 


grinding, the only cases, perhaps, being 


where some peculiar shaped or heavy piece 
is liable to disturbance from the momen 
tum of the table 


In the cylindrical machine the operator 


knows that if the temperature be raised 
sufficient to discolor a piece on any portion 
ground, it will spring the piece; this may 


is too hard or 
This effect 


of the texture of the wheel and the scarcity 


be caused by a wheel that 


by an inadequate water supply 


of water is well illustrated at D, which is 
a gray-iron cylinder made for testing try 
squares. In grinding it there was a spot 
at .4A which always measured .0005 inch 
less than the main body, altho water was 
After 


it right, it 


used. spending some hours 1n try 


ing to get Was given up as a 


bad job and considered inexplicable. Some 


two or three years afterward, when my 


experience was more matured, I looked 


this piece up and found, what I suspected, 


that the coring was not uniform, the wall 
being considerably thinner at 4 A, and 
there was less material to absorb the heat 


A softer wheel 
but a 


generated at these points 


might have been the cure, larger 


water supply or filling the piece with water 


and plugging it would have been a certain 


on: Many pieces that are ground inter 


means of controlling the 


ill, if of 


nally without 


temperature w slight 


proportions, 


show very clearly how many jaws the 
chuck contains. In addition to this, the 
operator will not be sure and will have to 
guess, whether the dimension he produces 
is sufficiently larger than what is requisite 
to compensate for the expansion due to the 


fearless disposition he will occasionally 
test this latter by thrusting the plug into 


exact moment when the 
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combination of heat and abrasive material 


has made the two correspond in size, and 


not good he will 


finds it 1s 


if his habits are probably 


use strong language when he 
firmly fixed there and that to remove it he 
must release the whole job from the chuck 
and drive it out. 

rhere is a certain temptation 


en hardened work which 


to straig 


makes the prac 


tise almost excusable. The apparent rem 


edy appears so simple when compared 


with the only proper method, which is t 


soften, straighten and _ reharden It is 


somewhat dangerous  t attempt to 
straighten a hardened piece in a press, and 


This 


stretching the surface peened 


peening is generally resorted to 
process by 
produces the desired result, but when the 
piece is finished the elongated skin is par 
tially ground away and a slight shock 
may cause the piece to resume its natural 
Sketches 4, B and ( 


show three examples of many which have 


form or outline 


come under my notice. A is a cast-steel 


arbor or mandrel which, in the process of 


hardening, springs more than the grind 
ing allowance (1-32 inch) would allow 


for, and it was put under a press and cor 


rected sufficient to 





allow it to clean up to 


size. <Atter rough grinding, leaving .o10 
inch for finishing, it was put aside for 
four or five days, and in finishing it was 
found to have gone back so much that 


some rough grinding marks remained 


when it reached the required dimensions 
and after 


It was put into general use, tw 


or three weeks’ use was returned to the 
tool stores as untrue On examination 
the indicator registered .006 inch in the 


direction of the rough grinding marks. B 


is an arbor for a gear cutting machine 


which on arrival was said to be too tight 
fitted the The hole 


found to 


where it hole at xa 

and the arbor were gaged and 
correspond; some peening marks which ap 
peared on the rough turned portion in the 
middle of the arbor gave rise to the 
that it had 


had been peened straight before 


sus 


picion bent in hardening and 


grinding 
On placing the arbor between centers it 
the 


bend relative to 


was seen that was 
the peening marks, and it was placed un 
der the press and bent the other way 


afterwards being straightened. This piece 


never gave any further troubl tC ms 


spindle for an internal grinding fixture 


which, after running some days, began to 


heat its bearings excessively It was re 


moved for examination and was found to 


have a short bend about x, the highest 


place being .004 inch out of trutl Phe 
spind| had been hardened all over, tho 
this does not seem a necessity, and the 


assumption was that it had sprung in 


hardening peening 


had been corrected by 





and then ground true, the slight t onal 
strain while at work having caused 
resume its normal shape 
In the us¢ of the Ssurtace grinder tiie 
necessity for a water supply is s more 
to mitigate the « ‘ vit] 


apparent 


The fact 


OQI 
tace 1s being op ed « produce v the 
h sanet ion tl wf n —_ 
rit w¢ i¢ iLe¢ ( t t S ci 4 lifta 

oO W iiic d wl \ 
porary nd iss \ 
surface the whol g ( low 
ind be subjected to « 9 g t 
preve e in tem] here a 
how ‘ ‘ W wat \\ t i! 
and tl grinding \ elit ! 
pieces. If the wheel be not pertectly free 
cutting, peening action apparently take 
place from the rapid intermittent blow 
7 » § the dulled narticle< rrit _ 
given Dy i dulled partici« ot grit com 
posing the whee ind by spreading the 
iteht dictors ill ce 
surtace a Slight distortion akes place 
this is seldom the case if the wheel 1s kept 
true and sharp. It is not improbable that 


this peening action takes place occasio1 


ally in splining a shaft with a face milling 


cutter when the many 


where the resulting conditions 


Cases a4rist 


are opposite to what is expected 


These little kinks may be stale news to 
the more experienced readet but I re 
member the time when I was not so con 


versant with them, and I often find a cet 
tain pleasure in looking back to a period 
when such little problems gave both me 
and my workmate much food for 


COPERATOI 


R , England 


Hoisting and Lowering Shafting with a Rope, 
Editor American Machinist 
Mr srady irticle, “An 


Improvised 


Hoist,” at page 527, reminds me of the 
manner in which a crew Iwas in accom- 
plished a similar feat. In erecting a heavy 
punching press we screwed two eyebo 
nto the ceiling and tied one end of a rope 
nto each one, the other end f the rope 
being long enoug to wind around the 
haft (which weighed in the neighborhood 
of a ton) thre four times with about 
hve rsix feet t pare 


Then having one 


man to hold the end of each rope taut, two 
Ot us proce led to roll the shaft up to it 
place When we rotated the shaft it sim 
rly rolled up the rope An advantage of 
his method hat if it 1s necessary to stop 
the progre of the work at any part of 
the proceeding ill you need to lo 
either to p 1 wooden hand clamp on the 
ope wher wound around the shaft 
r take hits i ind ihove the shaft 
with the pa ve 1LOW t course taking it 
is < ( i po Die » the latt lr} 
. 1 ‘ be d before the men 
who were tf rf ‘ 1 ( ff the pre 
m4 ' wit ¢ up the ter 
- <i : ” , a f the 
, , he coil 
‘ f ‘ ness will 
n c cluding the 
‘ | Se 
1 ne wit! 
c \\ M Br metl 
) mT é 
oO Nock 
else 1 ld have to 
aft from turning: 
so there i little 1 ibout either way 
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Bra 
this method he will like it bet- 


D W. ROGERS 


but, take it all around, | think if Mr 
dy will try 
n the other 
A New Fixture for Grinding Boring Bar and 
Counterbore Cutters. 

Editor American Machinist: 
We find it 
bar and counterbore cutters and have the 


a difficult task to grind boring 


surfaces come anywhere 


lips or cutting 

near correct. Usually the variation of the 
lips on large cutters will be so great if 
ground by hand as to strain the boring 
bar. To overcome the difficulty we have 


designed a fixture as per illustration which 
will enable both lips of the cutter to be 
ground at one setting. When the first lip 
is ground, loosen bolt at pivot, then turn 
section A half way around and the other 
lip will be in position. 

! is cutter set for grinding, b is taper 
with a detachable stop c. Stop « 
should be made of tool steel hardened and 
in three or four sizes, to correspond with 
the width of cutters. It is essential that 
the center of cutting edge should be in 
line with pivot, as illustrated at center 


slide 
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Enlarging an Old Flywheel Pattern. 
Editor American Machinist: 
The sketch shows a flywheel whose rim 
Now 


two ways of doing this work 


is to be enlarged 3 inch all around 
there are 


One is to find the center of the wheel, re 
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LAGGING UP AN OLD FLYWHEEL PATTERN 


chuck it upon a face-plate in the lathe; 
then, facing the outside surface of the rim, 
glue thin segments all over it. These may 
later be turned down to the required thick- 
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\ NEW FIXTURE FOR GRINDING BORING BAR AND COUNTERBORE CUTTERS 
line d, which can easily be adjusted with ness. To follow such a method involves 
the taper slide too much outlay of time and labor, to say 
This fixture can be adapted to almost nothing about whether the work can be 


any grinder. The best results are obtained 
by the use of a cup wheel. 


Joun Kwnouss. 


One thing 
is sure: it would be a most difficult task to 


satisfactorily done in this way. 


re-chuck a large wheel so as to have the 
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rim run half way true The tendency 


would be to wabble badly. 


Unquestionably the quickest and most 
satisfactory method is to take the old 
wheel just as it stands and nail on the 


surface pieces of thin slab of pine or white 
¥g inch thick, 9 inches wide and 
of the 


wor yd, Sav 
f the 


This can 


same length as the width 


rim be easily done and should 
trouble be experienced at all it 1s 


the 


inly 


lable to come in bending thin slabs 


over the surface. Sometimes these are apt 
to split, particularly if the curve is a little 
Let 


the under side as at 4; 
easily nailed on the surface of the rim, as 


sharp the slabs be hollowed out on 


then they can be 


shown in cross-section at B, without the 
least fear of splitting. They bend with 
the utmost ease. To hollow out the slabs 
pass them sideways over a circular saw in 
but few minutes will be re- 
quired to do it. With this hollowing-our 


process, there is absolutely no need of a 


motion and 


gouge or round plane, the circular saw 


will do the work quicker and better. Slabs 
thus treated become quite pliable, and 
when firmly nailed can be trimmed off 


even with the sides of the rim. Then the 
whole may be sandpapered and varnished, 
making on the whole quite a respectable 


job H. H. Parry 





A Cheap Indicating Attachment for Surface Gage. 
Editor American Machinist : 
The illustration shows a cheap indicating 

















A CHEAP INDICATING ATTACHMENT FOR 


SURFACE GAGE 
attachment for a surface gage. The indi 


cating member is a watchmaker’s tool 


‘douzieme” (douzieme is 
plaster of Paris 
twelfth, of what I 


called a pure 


and means a 


know ). It is 


French 
dc » not 
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and the base-plate This insures their 
location perfectly and the hardened, 


ground, and lapped bushings are driven in 


places the same size to fit the plug f 


s| he jig 1S ¢ lampe d to the table oft the drill 


ptess; when the operator is drilling he 


goes by the number marked 1, 2, 3, etc 


on the index plate, and the bushings in the 


slide and the six spindles of the Quint drill 


press \. L. Monrap 
Testing Milling Cutter Arbors, 
Editor American Machinist 
We have often much trouble with the 
cutters on our milling machines, because 


they are not sufficiently true upon thei 
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cient space between piece f and die d 


illow for the thickness of the metal, thus 


holding the connector in the proper pos 
tion for this operation. The punch b 


then brought into action and the stra; 


end is closed while the wire end 1s slight 


vent to give it a start for the third 


curling operation. This is done without 


fa rod or mandrel The puncl 


is finished to the proper radius and 
highly polished, great care also being 


taken to have all parts in alinement rhe 


metal will then curl quite readily. It wi 


three operations can be pertorme: 


simultaneously. The pieces a c and 


= = moo D h 
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TESTING MILLIN¢ 


axes of rotation, altho each cutter in our 
shop remains upon the same arbor and 1s 
fixed with hydraulic pressure 

To avoid it our foreman, Demeur, has 
found the way to set up on the taper shank 
of the arbor the piece B, and so when the 
cutter is sharpened you can see imme 
diately if B is true with the axis C D, as 
it will be if the cutter arbor is not bent 

The cutter is then sharpened between 
the centers /: /) of the grinding machine 
We may say that all our trouble was be 
cause the arbors were not right 


Brussels, Belgium H. Bo_LincKX 





A Triple Operation Bender for Strap and Wire 
Connectors. 
Editor American Machinist 
The sketch shows a triple operation 
bending die for making copper connectors 
These connectors are for connecting cop 
per straps and wires and are used in ele 
tric motor construction 
All parts of the “die” are made of tool 
steel, except the punch-holder, which is 
of mild steel, and the shoe, which is of 
gray iron. In the use of the die, the first 
operation consists in placing the blank 
endwise in the depression in die d_ be 
tween the two guide-pins Ji. It will be 
noticed that this depression is wider at 
one end than at the other, to correspond 


1 


with the shape of the blank The wire 
end of the connector, which is curled, 
™ inch wider than the strap end, whicl 
has a rectangular bend. The blank, after 
being properly placed between the guid 
pins, is then pressed into the cross slot 
die d by punch a, thus completing the first 
operation. It will be noticed that no pr 
vision has been made for pushing the 


piece out of die d. it having been found 


unnecessary, the piece being easily taken 


off by hand, in about nine times out of 
ten the punch a bringing the piece out on 


its return movement 
The second operation consists in pla 
ing the partly formed connector over the 


forming piece f, there being just suffi 


¢., as now furnished by the machine too! 


builders to the dealers, the above task 








are hardened, thus adding to the life « 
vol. Piece g is an end plate only 


Manchester, England YANKI 





Convenient Price Lists for Traveling Salesmen. 
Editor American Machinist 
I have recently made a change 


ns and am compiling my price bo 











re seen that after the work is under way 
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dates a leat 7 3-10x 
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almost impossible to use the 
furnished by the manufac 

a great deal of cutting and 
best makes a_ very 


nfusing thing wher 


manutacturers, and some 


ones, do not fur 


Dut send out letters 


printed on four sides 


h 


lathe builder has a 


-s, leather bound; 
l iacture has no 
mut the official 


must 


= 
Ist necessa&rily ve 
+] | } 

in ie WOK AavDove 


standard with the 


rers | belheve it 


tor the AMERICAN 
uence n behalf 


get the ricn 








goods handled by my present employers 


are large machinery dealers. Owing 


the diversity in sizes and the compli 


cation of the price lists, price slips, letters 


a very arduous and complex one, and as 


“arly all salesmen use a 7!4x5-inch price 


4/¢ . = | 





prices on OOSe S.iIDS 


DWOKS 


this arrangement, 


) 
— 
=) 
. 
e 
| 
‘ 
y 
4 n W 
+1 } 
i1e LDOVE s.an 


sufficient margin 
the several styles 
now on. sale 


when prices were 


‘ould be printed to 


’ , 
ind W ‘re a quan- 
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tity of slips are necessary from one manu paired r} companying = sket \ Inside Transfer Caliper. 


facturer they could be numbered. In this show the cheap and eftective method whi \merican \ 


way a salesman should be able to con 








a price Ist inteilige 

days, and when completed it would be tangs twisting off, tho the flat part of thi per f \ 

much more satisfactory than the job on ho here t drill tang fits 

which he now spends about tour weeks ymes worl nd injures the tang of tl ! ug frict ! ep 
The manufacturer in adopting the above dril 

idea, if his prices were voluminous, could I thi shou vw one of mat ng 


lentio1 l abo il } i] } : “ — \ 

tains some fifty-five pages, 1 redu The Effect of Antimony on Iron. 

to about half of this numbe1 Editor American Machinist | 
The manufacturer, for obvious reaso1 In order to make some 

is alwavs inclined to treat the traveling id and ntit , is , 4 ti | 

salesman well, more especially tf said for a rush order, the mat t | 


salesman is marketing his goods, and | na sma ip upola w \ 


be brought up cleaned out, but the first succeeding | ATUUTTUCTOTUTTUUTUTTTO 


r issuing supplementat Ice yu , ind p 9 fit 
Ol ly a small percentage r the t a ture 7) rot i ' ume from the cup 
present methods containing approximately: Si 2 
Looking it this sugges ) oO pe ‘ ing 
dealer’s point of view ind also from the 0.45 per ent ind nto the ther 
manufacturer's, it would work to their mixture of iron and antimony. a 


jutual advantage, as slips for each sales- mount of tl utter having been deposit " 
man would be sent to the selling office in the ladle after each preceding bat pat} 
, 1 ’ , 1 + 4 m4 —— 
where they would be immediately inserted, een poured i | Mars were numbered 
and the prices would not be left lyin; 
the desk on account of stress of other 1. Iron as it cat from the ip 
business 2. The in with the 


As an illustration \ dealer has five per cent f 


men traveling from his office; he gets a lr} same wit the additior cE eg 
letter from a manufacturer revising his per cent. of antin 


prices That lette1 eithe Tr has to he c pie 1 VI mars Gay the I Wil 


for each of his five salesmen and _ for URES ras ac ies . t 





lransvers nail ID é 1 
warded to them on the road, or if the O10 7-64 i " 
in the office it is passed from one to t =o 6 


othe None of us are infallible and 1 = ( 
takes in copying are frequently made, ' ' SOOT CTs Teg 


which always means a pecuniary los for ae el LLLOW 





+ , ly , + tiire 
t . } ] ] +] 1 vrall 1 ( I ill < ( i Ire ‘ 12 ‘ : > j —— 
if the price 1s too high, you st he bus mtiget ; . i wn mn 
. . ; ] g ’ nd ghter color ind 
ness 1t to OW you e you pr ft ) 
( I 5a AY ) ‘ 
. \ SALI 1 \ ) 
sta 1 1 i f 
edges ot t ew t | 


Drill Sockets. itt 
Editor American Machinist Reng 


Some time ago one of the 
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to th \MERICAN MACHINIST told 
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making tool-stec | 
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2 | ‘ lace 
; ¢ re ) 1 pongy l 
L Of I i {f 
\ te f1 , leepene 7 all E 
he ) lore | ( \ ’ nlaced 
| | 
mer le experime ( \ +} » 
RILL SOCK! i RI irae eT f st » deter ‘ 
elatiy ) Dp n etween e streng | i! 
piace ‘ 1 ; ery ot vine nixed wit i ¢ ) ; } t the 
| . 
and also gave us the st t tl new portions of antimony Wa. SANG ! ov of t nd pr 
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Ninth Annual Convention of the National Asso- 


ciation of Manufacturers. 


I. CORRESPONDI 
| if e ab umn 
vel el Carnegie M Hal 
P t 7, 1 d 19 \fte 
itn ) gy | ( ind ddt i 1 be valf 
| I Ol le governol 
{ at ind of the ittsburg 
( mbet f Commerce r wal 
take President. Parry, who referred 
oO the Tac it during e past ear mem 
hv representing over one thousand fa 
or id been added to the membership 
t. His report. being already in type and 
before th nember Wa not read Phe 
report deals largely with labor conditions 
on the lines with which Mr. Parry's name 
is identified He attributes the prevailing 
slackening in industrial activity chiefly to 


however, 


labor disput He considers, 
that the net results of the efforts of the 
past yea! ‘have been decidedly in the 


be 


to the 


direction of a better understanding 


tween employer and employee as 
each,” 


undergone a 


rights of and that public opinion 


has marked change 
the 


of 


organization 
the Citi 


steps leading up to 


Chicago last October zens’ 
\s 


s cond 


dustrial are together 
the 
n Indianapolis, 


adk ypted 


sociation given, 
of that 
at which its constitu- 
Phe close 
ecommended 


the 


with meeting associa 
tion | 
tion affiliation 
of the 
\ 


ful efforts of 


Was 


two organizations 1s fT 


brief statement made of success- 


the 


1s 
Association to the 
Washington 


resist 


enactment ( 


islation im 





last winter, the defeated measures 
the anti-injunction bill, the e:ght-hour bil 
and the metri vstem bill The greatly 
increase tivity if nternational 
freig 1 | \ssocia > men- 
tones 

Phi cp ( r\ (| is 
ure being ( Vp vere 1 d 
The f rik vive etal I he ac n 
of tl \ ( { 1 ( itt Vs 
hig ( I ( 
ry 1 I \ 
th { iT on | }) 1 dl O53 
\pr el \ S ( 
tha ‘ | ‘ ( 
00 


mrnoittes 


mmendation | 


rece 
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i 1 the proceedings in serial det 

iding a s and events o1 eing 

Arte ( nnouncen ! 1 mMmnittees 
esentation of some nimittec 

1 \N1 i¢ I Vas ked ( rie 

P { ( 1 I em 
) the tv of Louisville 

Ky lve ed 1 pe sh D 
1 itt whicl Mr Ber : igo 

Id I the « vention pp ) ( 
the closed shop he restri ll of ippren- 
ce Dp G ] woveott He regarded the 
( p entially oveott the 

nion workman 

| wing this can n address by J 
\l. Maxwe von the irrigation of ( 
semi-arid district f tl West He re 
garded the present very satisfactory action 
f the government on this subject as larg 
lv due to the work of this Association 
rhe matter far in advance of the most 
anguine expectations of only two years 


he government being now committed 


He enlarged 


fact 


to extensive irrigation works 


Ip danger—the that ex- 


nae =*re 


W 


tensive tracts of land are being taken up 


by speculators, whereas it should be held 
by the government until after the con 


struction of irrigation works and then be 
disposed of to actual settlers 

The 
brought 
tariff 


eppomtment 


on Resolutions then 


of 


Committee 
the 
the 


in a series resolutions on 


and reciprocity, recommending 
of 


Department of Commerce and La 


a commission as a bureau 
of tl 


1¢ 


said commission to examine and re- 


on the effect of tariff changes and also 
of 
the 


port 
endorsing the principle of a 
tariff 


schedule 


maximum and minimum rates, 


ower rates to be proclaimed by the Presi- 
dent either as a basis of reciprocity treaties 
ir tO oppose unfair combinations. The 


resolutions were carried unanimously 





\ long paper, of the conventional type, 
favoring subsidies shipping, a non 
po consular service and a tariff com 
Hission vas the read by Geo. F. Sea 

vy, tollowing which came a paper by J 
Kirby 1 emplovers ce fer i ind other 

u issociation He attributed the 

\" t th \ssociat rgely 

~ len arryv Ss aggressive 1 

‘ mor anes 1 

OWN , « hie 1 ) ery 
ne pay rv N. Fay {f Ch 9 
st It in He d uled at 
I \ 1 ( 1 vit } 
. ? aa 
fte \ Y wn o* wa 
det s, and referred 
( er strike had be von in 
Wil) Hi I en] d W ¢ 
] vw ften mpossible, esp 
vw S nd weak concerns 1 
( ] e¢ he contemp on of 
surance as overcoming many of 
fict of defense associations. It 
\ | go tat el ve cac ( npl ver 
effect a settlement with his own employees 
without the complications involved in de 
fense associations In conne n with his 
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n TING e had advertis ad to In¢ 
three separate ways—first 1 inion 

econdly for non-union men, and t 
simply for men—and the replies had 
hat eve n Chicago ther sa g 
ority 1 m-un nel ] eing 
eve iT meta p s Ts wl ( rat 
regarded ie best ganized of 
nT orking trades s pap 
eceived with marked att 1 
ed ecided in pre 
i¢ papel bh \r (tt 
f St. Louis, o1 e “Res nm of 
pre hip.’ the extet if ( ( 

at Tew ¢ d He vored the r 

hinen iT rad . ) 

Jame Inglis f Det thel ei 
paper upon “Mutual Fire Ins ne HH 
considered th manufacturers wert 
ng far in excess of what hey s uid 

Isurance and app aled to the experi 
f the existing mutual insurance comp 
nies to prove this Like the pape n 


strike insurance, this paper made a di 


( ide 


d 


length 


‘| 


‘he 


president, 


\ssoci 


ition 


who 


impression 


discussion 


a 


nd was 


1; 1 
ais 


Issead 


was interrupted by thi 
said that one whon 
would be glad to greet had 


just entered the hall and proceeded to in 





vite ex-President Search to the platform 
and to appoint a committee to escort him 
there The announcement was. greeted 
with a round of applause and with one 
accord all arose and remained standing 
and cheering while Mr. Search proceede: 
to the platform, where he mad 1 few 
graceful remarks. It is given to but few 
to receive such demonstrations, and this 
one could not have been other than gr 

ifying in the highest degree to Mr. Search 

An address was then made by one whose 
name I was unable to gt ie need of 
additional legislation to. strengthe the 
hands of the Interstate Commerce ¢ 
mission Phat commission has corre | 

me abuse bu thers remau 

Che Committee on Resol p 
ented series Of reso Ot ( 

e first which w dopted endot 
mproveme f rive id I . 
government The sec 
( ) nN tT ft ( ( 

t 1 I ! 

< of " pp 

oy - 
t ~ t ‘ 
( dr 
' 

( Xx ppr r he t (a 
ic f Colorac ‘ 
lis ) s OT | \ 

d oun mously by re 
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on further motion was sent to Governor 
The last resolution 
Max 
The resolutions assert 
held 


Irrigation 


Peabody by telegraph 
embodied the suggestions of Mr 
well on irrigation 
ed that all public lands should be 


for actual settlers and_ that 


works should be prosecuted as rapidly as 
the reclaimed land would be taken up by 


settlers. The reservation of government 


forest lands was also endorsed. These 
resolutions also were adopted 

The next papers upon the program were 
by E. B 


former dealing with the subject of 
latter 


Farquar and D. Davenport, the 
inter- 
with 


national arbitration, and the 


the proposed eight-hour law. Mr. Daven- 
port contended that the eight-hour bill be 
fore the last Congress was but the begin- 
ning of a program, the plan being to fol 
low it up by additional bills limiting the 
operation of the patent and tariff laws to 
those who employed their help eight hours 
a day oniy, and that the program even 
coniemplated the amendment of the char 
ters of all corporations so as to require 
them to operate under the eight-hour sys 
tem. He warned the convention to expect 
a renewal of the fight by an organized 
army having able leaders 


At this 


program 


point in the 


there Was a gap 


and the delegates were invited 


to introduce new subjects of discussion 


In response the subject of commercial ed 


ucation was introduced, a strong plea be 


ng made for its incorporation in the work 
of the high schools. It was especially 


pointed out that the high schools and not 


the colleges were the place for it, because 
the high schools reached the masses. which 


the colleges did not At the end of the 
resolution was introduced and 


discussion 


‘arried for the appointment of a commit 


tee on commercial education 


\t this point the 


Committee on Resolt 


idditional apprepria- 


tions for increasing the number of exam 


iners and the general facilities of the Pat 
ent Office nd for the prompt reprinting 
of copies f patents whicl ve become 
exhauste: i ine resolution ils n 
demned propo " » charg ror 
pres i paten on a shding scale mn ac 
cordance with their volume, instead of. as 
if present, harging a fixed Price for all 


evailing +sca 
evailing practis« 


of withholding patents from issue was also 
( il d f | s¢ esoluti ms wer idopt d 
G lr. Coppins then made an address 
n tavo eciprocity with Cana This 
ubrec < ed. w eT 1) 
t! r nd w he immediat st 
ot he s qu Re 1) itv 4 1 1 
t \ \ ] 2 
subn or ) I ran \ n 
gener \ rge mee 2 y 
Bos sy | y 
1 ( | ( t 
WA | al ntundut 
1 g \ ! 1) 
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sition as a means of relieving the pressure = passed reterring 
for general tariff revision 1 1 the Executive ¢ 
The Committee on Constitution ij ne ( 


presented its draft of the new constitutior 


which had been drawn up in consequencs I h e first Tay 
of a resolution at the last annual conve eaty with Great Br 
tion. With a few verbal changes the new treaty of reciprocity with ( 
constitution was adopted pproved \ f ( 
The final session was opened by the rial Ass ition, and the f 
presentation of the report of the Nominat legislat ising 
ing Committee, who presented the names Interstat Commerce Con 
of Mr. Parry and Mr. Stillman for re hese re were pass 
election to the offices of president and f the most complimentary 
treasurer, and these gentlemen were en- tary Cushing: Tor el 
thusiastically re-elected the affairs ot e Association 


Parry C 
Ve tion with the organization 


platform and in a 


Following the re-election of Mr 
to the presidency of the Association, 
Nisson 
few well chosen words proceeded to pre 


sent him with a solid silver dinner service Pier OF Meeting 


mounted the 


from admiring and grateful members ot 


the Association The service prior to the 
| 


presentation had been con 


occasion was manifestly a complete sur- Argentina. 


to Mr 


\fter such words of appreciation as M1 Reports trou tter b 


prise Parry The f wing Is quot 


Parry could command under the circum editor ot the Sout 


stances, the program was resumed by an 


' 
I 
address by Judge Peter J. Grosscup if 


Chicago No title was announced, but down tl ire { ipt 


the address~ was essentially upon the 

abuses of corporate organization and man- Phe At 

iwement, and was masterly in characte sti! > vp 
Beginning with a striking picture of the that ghter ng 
tremendous mmportanee r corp 

nd of their necessity in modern life 


up to an equally striking p! 


ure of the abuses which had sprung up 





connection with corporate organ 
ind management These he attributed | 
the race between various States—led by \ g r 
New Jersey—which va le fe ! | 
volved, had broken down one by one the \ p 
strictions wl » si d surround tl , 
hartering of corporations Phe rest Ene re 
been an increasing distrust of corporat Q 
is held f investment and consequent rer the \1 
ndeney for the ownership of the tangibl daily he ne 
assets rt the country to become concel 
Tew ind fewe hand P 
ney w speaker regarded as d 
gi : ghest degre t 00 
vasis of this distr msidered, re ] 
trom the issue of successive lavet f \ 
having different rights and lies $,000 x 
ise whicl e regarded as the « I > ‘ Y 
t the pres . wo 
Sel 1S d T d pres¢ ‘ y 
s to b egarded tl rem 
‘ moyple 1 ( 1 lered is ¢ . 
ha rp s doing mor \1 
siness s | tered I \ 
ra Gyo ) dly ‘ y 
it 7 1 ) P 
g \ we 4 ( ( 
} if ‘ l \ 
ir 7) 
i ) 


Sar 
{ ; 
’ 
| 
I 
lic 
\l 
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realed and tl American Traction Engines and Thrashers in 
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The St. Louis Exposition—lV. ms considerably discouraged at the deny, and so we shall see what we shall 
EDITORIAL CORRESPONDENCE ospect of getting ready to exhibit, and _ see 
e present writing about the only = says it seems to him the general feeling While I was talking with this exhibitor 

tools that are visible in Machinery Hall among those who are trying to complete the carpenter-contractor came up and rt 
art Ost h are not yet ready to be heir exhibits is much the same. Not only ported that certain boards just delivered 


seen and that for 


n parts of exhibits not has one to contend with workmen who do and for which he had been waiting for a 


} 


et complete. Most of the others that are pretty much as they like and whose repre- week or so were 2 feet shorter than or 

here at all and that are included in com sentatives make dire threats in case any- dered, and either the plans must be altered 

pleted exhibits are covered up with cioths one not approved by them touches a hand to fit them or they must order them back 

to protect them from flying dust and dirt. to anything; but local merchants and sup- at the risk of waiting another ten days or 
Work is going on night and day to get ply men are, he says, much the same. They so for boards of the right length; and so 

things completed, and probably as rapid are overwhelmed with business, will often it goes. 

progress is being made as could be expect let a customer stand about in their offices THE LAGOONS DRY 

ed under the circumstances or stores without attention until he is tired The management seems to be having bad 
It seems I was misinformed when I out, then charge him from two to three luck with the lagoons. The water has 

stated in a former letter that Reed, of prices for his stuff: fail to deliver it any- found its way through in several places 


Worcester, would operate no tools here 


He will have one motor-driven lathe wirec 





. Where near the time they promise and and threatened to mix up the landscape and 
1 usually when they do deliver it, it is wrong. the waterscape features of the fair in a 











FIG.. I. 


up and will be ready for operating it in a 
few days. Hendey Machine Company, 
whose exhibit is practically complete, will 
operate three tools. The Pratt & Whitney 
Company will operate all of theirs and will 
make their new thread-milling machine a 
prominent feature of their exhibit. Landis 
will operate one grinder, and there are 
probably others who will operate, but most 
of the tools shown will not be in opera 
tion. One of the tools that will be seen in 
operation when it 1s ready is a planer by 
Wm. Sellers & Co. which is a duplicate, o1 

1] F 4) 


practically so, of the one shown at theit 


works and referred .to at page 609, with 


1 ' 


variable cutt ng speed and constant back 


g speed 
SOME OF THE DIFFICULTIES OF GETTING 
READY 


One machine-tool exhibitor t least 








MACHINERY HALL, LOOKING WEST TOWARD THE POWER PLANT. 


This man had been trying for days, with way not contemplated by those who laid 
varying degrees of success, to get a floor out the grounds. Consequently, the cas 
laid in his space. It was not vet com cades and fountains had to be stopped on 
pleted and the contractor who had agreed the 11th and the lagoons drained while 
40 put it down at a certain (very high) T€Pairs were made. This throws the elec 
: : ee . . - te coe 
price wanted to back out and make a new *l¢ launche and gondolas (which seemed 

j , a to be doing » best business here) out of 
deal at a higher price. The exhibitor had ‘? ” doing the best busin ve she 
fis . a ; commission and deprives the fair of on 
brought along his own man to fit up elec : : 
: ss . of its most attractive features. It is re 
ric connections, and a walking delegate we 

roth , ported, too, that it will at no time be 
who found this man at work said he must ee “ge ; 

thought advisable to pour the full volume 

| 


immediately stop or there would be trou- 
: because it 1s 


of water over the cascades, 
ble. The man didn’t stop and two pails ; | ' F , 
feared that the structure (of wood) which 
of water were in some mysterious way 
; : on Saree Way supports them would not stand the strain 
emptied upon him from the roof. He yt fytl capacity 90,000 gallons of water 


} 


stopped temporarily, but is now again he cascades pet 


would tlow over t 

rking ler a threat that it ll do n ‘ 7 ' ° 
Working under a threat that it will do no there being three centrifugal pumps of 
good, as there will be no power for the 39,009 gallons capacity each, each driven 
exhibit until his work is all torn out and hy a direct-connected motor requiring 


at} 


placed This the exposition autnorities hout 2,000 horse-power to dri 
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runs like a clock.” 


that this is the engn 


Manufacturing Company, 
the metric system, in 
drawings from Willans & Robinson 
superintendent of the shops 


stands by his original declaration, to 


AMERICAN 


i tik y « 
npic T tne 1 
Ts ‘ ‘ > ] 
extre! ere 
9 1 va) 1 Tf 
witl qi i 111 
y being g 
ross-r This 
1 1 
Dui e order 


tool bars The 





effect that no trouble 


from working to these metric drawings, 
and that they are entir 


their experience with 


Potable 


Water 1s 


the grounds, what is 


sition Water Company 


number of vending m 


cent, deliver a glass « 


well water 


SOME LIGHT TOOLS AN 


Probablv one oft 


exhibits in the machi 


ing tools in operat 
matic pinion cutt 


ion maker, whi 





about’ 1,000 tons, and 


that purpose witl 


MACHINIST 


-oneern and to bore large cylinder 


at the center ot 


the ordinary sad 


total exhibit of 


Niles-Bement-Pond Company will weig! 


NGINES IN MACHINERY HALI FOUR 


ls and fifty-three 


t ic lt 1 T 
or altogether, 


IOSX % 


occupying two 


ind 105x85 teet 


total of 12,075 square 


LOCOMOTIVE TESTING PLANT IN A NI 


in 
pre letter thre Pe sy 
lroad | itive testing plant h 
ee s remained ‘ 
cCWes ] report to { 
| done this in 
( runt ore ( 
erely techn aescriy 
| v be He was impresse 
“‘perspiring fi 
rowing mit the VaW 
ry I ninute and the « 
motion t é 
‘ Vinie qi 


; 
will comprise al 


x 
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' 
evel 
k. 1 
the 11 
. t 


int ‘ 
yr¢ 

ly 
yradua 
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Ove 
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est 
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Od 
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Ke 
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imometert 5 (save 
1 pr 1 ng ress 


nes traced t in 
e charts which re 
eloped on the hy 
s carefu explain 





done by ordinary 


y do wear overalls 


These ire ill col 
me notices he will 


ccasionally patent 


g out’ from these 
eT wit! their in 
how plai enough 
nary me i ut 
ind ery ul 
1 t e publica 
( ed lef 
‘ y re 
oe thir o be 
v I it 1S 
( ¢ ind 





— (1 
700 


there is “something doing,” rather than 


those which are silent and still, however 


attractive they may be otherwise 
For instance, the exhibit in the Agricul 


tural Building is a very comprehensive 


and attractive one, but during a_ stroll 


through there the other day I found 


tink 


crowd 


largest and the most interested 


gathered around a carpenter who 
was working at the erection of a booth, 
and among his equipment had a small, and 
apparently very inferior, band-saw driven 
by a motor. This he was operating at the 
time and had a continuous and apparently 


all the 


ar: und him, tho he was a very indifferent 


deeply interested audience time 


hand sawyer and was operating a very in 
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cal exhibits. The Northern Electrical 
Manufacturing Company, for instance, has 
in its space three lathes all with direct 


connected motors, and built by the Amer 
ican Tool Works Company, the Lodge & 
Shipley Company and the Springfield Ma 
Tool 


Hendey Machine Company ; 


chine Company; a shaper by the 
drilling ma 
chines by the Fosdick Machine Too! Com 
pany, Bickford Drill & Tool Company, W 
KF.) & John Barnes Company and the Cin- 
Machine 


cinnati universal miller and a Gisholt tool 


cinnati Tool Company; a Cin 
grinder 
The Bullock 


Company has a Lodge & Shipley high 


Electric Manufacturing 


speed lathe, a boring and turning mill by 





v > 
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tools sharply competing with each other 
are shown in the same space 
SOME PHOTOGRAPHS IN MACHINERY HALI 


Some photographs taken at times vary 
from one week to ten days after the 
opening, show just how Hall 
looked at that With the exception 
of the one showing the Westinghouse en- 


ing 

g 
Machinery 
time. 


gines, they were taken from the gallery 


which runs along the east end of the 
building, or from points on the floor 
near it 

Fig. 1 looks through the principal bay, 


and at the extreme other end of this bay 
is located the main power plant; a por- 
tion of the vertical cylinder of the 5,000 
Allis being, in fact, 


horse-power engine 








ye & 





FIG. 3 


\ll this broad 


land those people could 


different machine over 


see band sawing 


done by band sawyers at least four times 


as fast and about four times as well, while 


all about them were hundreds of really at 


tractive and instructive exhibits, with 


hterally no one looking at them; but the 


band-sawing operation seemed to have a 
fascination for them 


Even the simplest kind of work that is 


} 


being done attracts crowds of sightseers 


and the Japanese carpenters, particularly 


always have an interested audience 


THE MACHINE TOOL EXHIBIT IN THE ELE¢ 


rRICITY BUILDING 


some ot 


the 
b 


spaces in the Elect 


7 


Building are beginning t 


machine tool exhibits, 


ads in fact 


r at least they are electri 


as much so as 


‘ 


PORTION OF MACHINERY HALL, MAY 10 
the King Machine Tool Company and a 
radial driller by the Bickford Drill & Tool 
Company 

Electric Company has a 


lathe 


The Triumph 
Lodge & Shipley 
radial driller 

The Western 
Lodge & Shipley 
Planer 


and a Bickford 


Electric Company has a 


lathe, a planer by the 


Cincinatti Company, a Cineinnati 


plain miller, a shaper by the Cincinnati 
Shaper Company and drillers by the Bick 
tord Company and the Cincinnati Machine 
Tool Company 


None of 


operation, but look as tho they soon would 


exhibits are as vet 


these 


ve, and as they are all close together the 
impression is that the Electrical Building 
has quite a machine tool exhibit. It wi 


be noticed also that, as a result of this ar 


rangement, it sometimes happens that 


visible just at the left of the boom of the 


portable crane near the center of the pic 


ture. The traveling crane which covers 
the main power plant is also visible, tho 


it was moved during the exposure 


The steel frame structure at the right 
is the exhibit of the Pratt & Whitney 
Company, its tools being covered with 
cloths to keep dust off them 

Just beyond this rises the top of the 
Niles turning and boring mill previously 
referred to, while in front is a portion of 
the exhibit of the Jones & Lamson Com 
pany, consisting mainly of the new ma 
chines fully illustrated and described at 
page 584 In the foreground are some 
Kempsmith millers, which are on. their 


space Dut not in 


Phe 


position 
cylinder in the foreground 1ts_ part 
finishing clot 


rench machine for 














May 26, 1904 


which is one of the very few foreign ma 


chines shown in Machinery Hall, if in 
deed there are any others besides the two 
engines previously referred to All the 


other textile machinery here is located in 
other buildings, and there is quite 
of Oldham, 
Manufactures 


an ex 


tensive display of it by Platt, 


in the British section of the 
Building 
Fig. 1 shows, incidentally, some of the 


recently completed sections of concrete 


walks with which Machinery Hall will be 


supplied, and which are the best walks 


that have been put down in any machinery 
exhibition building within my knowledge 


Fig. 2 shows the four Westinghouse 


vertical engines previously referred to, 


and which are cross compounds 


vith evl 
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The 


usual stock of queer experiences 
with people looking at things they know 
nothing about is accumulating. One man 
who shows (when he has the cloth covet 


off of it) a fine draw-chuck lathe, heard a 


man tell another that the wooden wheel 


at the end of the spindle was “made out 


ff nothing but scraps of wood,” because 
he saw it had been glued up, as all such 
wheels are Another man stuck his um 
brella in the notches of one of the West 
inghouse engine flywheels (weight of 
wheel over 100 tons) to see If It was 


made of wood, and another asked one ot 
the engineers in charge 1f that was a steam 
engine, and upon being told it was, said, 


“Well, I but | 


place where you put in the coal.” 


thought so; don't see no 


Ol 
ess combust i ( 
. wmwevel ple \ t sl rie ind tron 
\ il | ear ree hound HIposs ble 
to burt W wut s Kk viyie rt ‘ a 
furnished. There ts indeed so much smoke 
that Hie Japanese C OMMISSt OnE Ve 
pr tested igallls the vl numa that 
this smoke ts ining some of the eX 
hi ts ind Kl ne sone ft therr valuable 
plants Che impression seems to be that 
the moke consuming appliances” are not 
vet installed, but I think the plant ts as 
well supplied with them now as s likely 
to be. There ts no hand tiring, and every 
thine is forced draft Possibly the pat 
ticular coal that gives most trouble wi 
be barred out; but certam it 1s that unless 
something ts done the smokeless featur 





wey 





inders with 


inches, with a 


38-70x60 


1 


mma 


j 
and 


ipacity of 2,900 horse-power each 


maximum capacity of 3,500 horse-power 
hese engines, I find, are not here merely 
or solely for exhibition purposes, but have 
been put in under a contract to furnis 


power for lighting and other 


Th 


purposes 


ey therefore must h« 


times when called upon and are in mu 
the same sort of service they would b 

inywhere else 

Fig. 3 was taken from the gallery re 
terred to and looks westward ove nie 
the shorter bays of the building, wit 
portion of the central bay showing 
right 

I Fig } the machines mm thie Tore 
ground are Landis grinders, n ‘ 
position while hey | he 1 
< it of the E. W. Bliss ¢ 


ae ys 


o 





FIG. 4 MACHINERY HALI MAY , 


Perhaps none of these exhulitors te 
quite so queer, however, as Mr Parks, of 
the Brown & Sharpe Company, felt: whi 
it ( | icago he showed a lady, who seemed 
very much interested, all about a universa 
nilling machine, and after he do gor 
over pretty much all of its features and 
oints and been listened to wit marked 
trention, she finally poimted to the sma 
pipe on the oil can and innocently asked 
And ist where the milk come uu 
It developed that she had n nders 

g 1 1 y ind houg 

mn SI was finding out fro1 I re 
emaniv expert 1 how v 

hin \“\ K¢ | 

HE SMOKELESS COM STION ENHI 

| \ mMneou eda ( egimnning 

mit f the excellent featur t led 

F 


Troubles Like Our Own. 
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I exl ) \ 
a t not enti 
| ul May j 
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The Old Mechanical Wonders. 


der and the latest: feat of ac 


repr sent 
omplishment, whieh 1s of course the mos 


the most wonderfu 


prontab's as also 


Phe \ nder ; f it. h wever, 18 usually only 
day variety; for when we look 
in detail and with close 


he wonder 


matter 
attention to all the particulars t 
the old and less 


things \ 


often is transferred to 


effective wav of doing most 


familiar experience is, after a vastly better 
way has been established, to wonder why 
thing was done so long in the old way 


There are thousands of these wonderful 


old ways that have been found to be such 
has come to 


wonders only when the time 


discard them. Just now attention is being 
called to the wonders of the milling cutter 
metal. An 


remover of advertiser 


as a 

recently, and, as we think, most wisely 
and properly, told on the front cover of 
the AMERICAN MAcHINIST what was done 


and the speed of doing it on one particular 


1ob of milling. It 1s worth while for us to 
call attention to it just to show that it is 


not, after all, as wonderful as the old way 
f milling. We 


knowledge of the 


absolutely no 


write with 
matter beyond what is 
ibtainable by any reader from an inspec- 
tion of the 


accompanying data. A flat 


half-tone referred to and its 
surface is be 
ing milled with a cutter 4 inches in diam- 
eter with a peripheral speed of 92 feet per 
minute and a feed per rotation of the cut 
ter of .3 inch. One of the most important 
particulars is omitted, as it almost always 
is omitted in talking of milling cutter per- 
formances. The number of cutter teeth is 
civen and no reference is made to the 
feed per tooth We judge from the looks 


of the cutter that the number of teeth is 


0, and then the feed per tooth is only 
O15 inch This is of course the rate of 
feed at the center of the cutter. Say that 
the material 1s removed from the face of 

e work to a depth of % inch, then the 
thickness of each successive chip must 


commence at nothing and at the thickest 
not to be at all fine about it 
Now for 


} 


ing 


it must be 
considerably less than .o1 inch 
a roughing cut, as this was, and regar« 
ach individual h « ke mecitn 
each individual tooth as a separate cutter, 
what there wonderful about it? The 
distinetly is that we shall se 
feeds, 


making such feeds and speeds possible are 


suggestion 


much coarser and those who are 


he emancipators of the trade, even if they 
do nothing that is essentially wonderful. 
We must maintain that the great wonder, 
h 


as now revealed, is that men familiar with 


the cutting of single tools, and often ex 


periencing the difficulty of holding a cut 
when the thickness of metal to be removed 


persistently forgot 


separate cutting tor Carrving its own cut, 
have ] ] acl necte 
Nave asked and expecied 
solutely impossible 


working alone The cutting 


ing cutter Is not domg 
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hip thick enough to comfortably hold as 


t used to do when its individuai cuts were 


microscopically thin. The milling cutter 


has simply been transformed from a scrap- 


ing to a tool and its latest chips 


cutting 
ference 


The annual meeting of the American 


Foundryvmen’s Association will be held at 


Indianapolis June 7, 8 and 9, with head 


quarters at Hotel Claypool. Some twenty 
papers are promised, covering a_ wide 


range of topics, and an unusually interest 


ing meeting is promised 





Technical Publications. 
Trade Index.” 648 5%4x8™% 
inch pages. The National Association of 
Manufacturers, New York. 

This 


serves the 


“American 


well-known annual volume pre 
satisfactory arrangement 
and make-up of last year’s issue. Part I 


gives an alphabetical list of members in 


= 


very 


English, together with the lines of goods 


manufactured by them, names and ad 
cresses of foreign agents, cable codes used 
and cable and postoffice addresses of the 
Part II gives an alphabetical 
list of goods made by members, in Eng- 


lish, and Parts III, IV and V give alpha- 


home offices 


betical of goods made in Spanish, 


lists 
German and French, respectively. A buyer 


using any of the languages named may 


find the name of a desired article in his 


and from it refer directly 


own language 
to the firms making it. Beginning in 1899 
with an edition of 5,000 copies, the number 
printed has grown to 12,000 with the pres 


ent issue, of which 7,500 are for free dis 
tribution abroad Foreign firms or cor- 


porations desiring a copy have only to fur 
nish a statement of their business with ref 
found satisfactory, a 


erences, when, if 


‘opy will be forwarded. The growth or 


the Association is reflected in the size of 
the volume which is larger than last year’s 


issue by nearly two hundred pages 


“Workshop Costs for Engineers and Man 


ifacturers.” By Sinclair Pearn and 


349 
27 illustrations and 42 


Frank Pearn x14-inch pages with 


full-sized blank 
forms The Technical Publishing Com- 
pany. Manchester, England: The D. Van 
Nostrand New York; The 


Collard Company, New York 


Company, 
Derry 


21 shillings, $7.50 


Price, 
Phere 1s no doubt that Englishmen are 


How the practise of 
United 


accounting compares to-day we will not 


good accountants 


England and the States in 


ttempt to say, but the problem of cost ac 
MIntine has long received intelligent at 
tion in England, and this description 

f the me ds used in an English works 
] d | very suggestive to American 
naniracturers Phe desc pt 1 1s very 
ele d gives ( bla ] if 1S full 

e and filled out with actual entries. The 
goods which form the basis of e s ect 
itter e pumps of 1 ass Phe 
Scuss f : t is sifi nder 
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tive heads The Nome d Regis l S ais S Io! 2 x 
ition of Patterns nd Materials Phe r adjus ent 1s neal I v 
Recording and Analysis f Lab M socket ( c oimt g t n ¢ 


Some New Things liameter of the jaws that grasp the bal ‘ 








\ NEW RADIAL DRILI This closer is operated by means ot t 5 he th 
Che half-tone shows id drill w > w n ; ; era ot 
Ss very simpi¢ n construction The he . pon the b m of = . 
nd eing s ewed ip torces € Closer 
vel the aws gltel 1g em n 


| threaded 1 fit a thread on the upright, 
} 
| } | ] - ' 
the upper part being a [loose fit Over Ne 
} I £ 


closer .4, as shown The inner surfaces 


grasp the ball around a horizontal zone, 


























FIG. 1 \ NEW RADIAL DRII , MACHINING MOBILI 





SIstS Of SINngi¢ asting idjust ¢ 
the arm by means of a spiral geat lr] Cc , f x tive i 
pindle, of hammered steel, has a vertical 8 Pe tot ( ( g 
ga \ g 
djustment of 18 inches and 1s provided he —— » Bo 


vith both han l and power tec l al d quick Rrother | () 


advance and return There are three rate fa 
- 1 : N H 
I feed trom .ood t O16 in per re u 


: / 
: 1] J | | A | ‘ | 
on of spindle, each ot which 1s instantly, / 
1.1] a be , . 4 \ . : lee \\ : \1 
vailable The driving mechanist , " r c \\ y M: 


IT1\ g chnanisn ‘ y \ 
ins seven gears, the speeds are five : . we J uy l | i, 4 


umbe r, trom so to 170 revoluti 








unute The frame may be said to cor wh ll the In the ( é 
Ist ot but five parts the base columy? . ae ( < r v egu ! 
rare j the I Be ( oMmMt Wiel tig ened 
) "1 - ] ; 1] ] 1 ? ‘ S : ' p ' : ne Ht no nt< 4 ; milat 
ap arm and arm shaft a Signed 1 ; , ; , , & . , 
] ! I designe , sr diusted bv tightening the 
vithstand the continuous severe work de : ; ‘ ‘ , form e ce ible late \ 
D icles wt sientiv, ng e board the desired 1 
manded of a machine of this characte: . é‘ : ; will be see ( er pi ru c 
nei thet thohtening the nut p ( : 
” ends ot n ( maralle thie iit 
ee ] ? + +) } rad + } ‘ 
ne hnigi I I wOard may ec SE DV the - 
: ) ( : i 1 . wit rie exception ire forced 
f humb-screw in the metal piece C (which 
; ; ghitly eg r end { ‘ vet 
forms part of the base The drawing 
| xceTD px ilied he 
j card is made by E. J. Reece, 716 A street, 
d 4 ’ ‘ Tu | ye fron é 











: h th ae ru mm done i , ne , ~ > — \2 } ~ ke > 2) 














704 
the cotter pins. Should there be little 
clearance on one side of the sprocket, the 
riveted side of chain is run on that side 


IMPROVED DRILL CHUCK 

The cut shows a drill chuck made by the 
Drill & Tool 

It holds drills 
taper shank 
shank, the latter 
When the drill 


the outer 


N 
Detroit, 


ational Twist Company, 
Mich 
Morse 


groove 


the 
the 


with 


recular or with 


Graham being 


shown the cut. is in 


f ted 


in 


st in the usual nut 1s 


way 
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vances, piercing the plug and compressing 
and forming the head to the desired shape, 


as shown at B. The closing of the die 
and the advance of the plunger are so 
nearly simultaneous that no time is given 
for the metal to cool, and if it has been 


properly heated a perfect weld is effected 


Even if the perfect and 


held 


s perfectly satisfactory in use 


welding 1s not 
complete the plug is. still securely 
The 


pointed plunger which forms the hole does 


and 1 







































tile 


justed so that the edge 


B 


sleeve of the 
yr 


id 


al 


drill a 


presses 


down, 


the 1 


nd the 1 
against 
drill 

the fiber 


novement 
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istrument is then ad 


of the fiber wheel 
the vertical sliding 
\s the sleeve moves up 
with it 


wheel turns 


is indicated 





























tightened and the conical cap compresses not remove any stock, but thrusts it out 
CCT = aes Wes 
” wut ——— 
> a = 
2 m1 Se 
f w ime ain M entat 
we 
a iM tilaacecaa iad 
j/ A D 
IMPROVED DRILL CHUCK 
the conical end of the sleeve, thus securing ward to assist in filling the die cavity (( 
the drill. It is claimed that where the tang which forms the head of the turnbuckle 
of the drill has been twisted off in other The larger part of the plunger enters and . 
. . - 
chucks it can still be held securely in this. is guided by the die at the beginning of its American Machinist 
Phe drill is freed at once by giving the nut work, and 1s therefore held true and con MACHINE SLIDE TRAVERSE INDICATOR 
a slight turn in the reverse direction centric, and the forging emerges so per 
MAKING TURNBUCKLES fect that no machining is required, except pointer in front of the dial. The pla 
Phe cut shows a new process of mak the tapping of the holes. The finished C and the stud D are both adjustable, the 
ing turnbuckles which ts interesting 1n it turnbuckle is shown at C. When turn former all around the circle and at dit 
self, and which illustrates the progress buckles are made with hexagon heads the ferent distances from the center and thi 
which is being made in the working of operation is indicated at J). In this case latter also may be turned to any angle 
metals in the press. The dies here em the upper plunger partially upsets the The standard which carries the spindle is 
ployed are used in a_ special machine head, and the piece is then removed to the so mounted that the fiber wheel is pressed 
whose movements are adapted and timed lower die where the hole is pierced, and against the slide by a spring, and whet 
to the operations involved \ piece of the compressing and shaping of the head not wanted it may be swung back out of 
tube is cut off of the right size and length is completed. This process of making contact and secured by the knurled screw 
for the body of the turnbuckle to be made, turnbuckles has recently been patented by :. The spindle which carries the contact 
and in each end of the tube is inserted a William E. Renner, of Sebring, Ohio, who wheel and the pointer is mounted on ball 
| LZ) C 
| e 
| 
a 
B 
CC a ( mn : 
YS ee E 
MAKING TURNBUCKLES 
solid plug with a head or collar of the is also the inventor of the special press bearings and moves so easily that it never 
ime diameter as the outside of the die. employed slips even if the slide is drenched with o1 
One end of the tube with its plug is placed \ MACHINE SLIDE TRAVERSE INDICATOR Che spring mounting of the standard pet 
in the furnace and heated to the welding Phe litthey instrument here shown was mits the wheel to be swung out of conta 
point It is then placed in the die as first made for and applied to the slide of at any time to bring the pointer to zero 
shown at .1, the outer end coming against) an upright drill to indicate the depth to The instrument may obviously be applied 
a stop or backer not shown, which effec which holes were drilled, and its use for anywhere on lathes ther machines 
tively resists the end thrust The die, this purpose requires little explanatior where slow ¢ mited movements are to 
which is made in haly ses and clamps The bracket .! is fastened by ngle be observe [t is a convenient device f 
the body of the tube, when the plunger ad screw in the hole shown t e frame of catching the thread when cutting screws 
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\ LARGE DRUM-TURNING LATHI 
drums, puilevs, ete There are two car bar, and provision is made tor mounting e accuracy of e work) would be 


riages, one long one reaching clear across motor for driving the tail spindle possible were it secured t 


' 
the bed and a short one at the back of the As will be seen in the half tone, the bed aie s the blanl tw 
hed The carriage which reaches s of peculiar construction, being hollowed = d f 
the bed is provided with a compound rest out in such a way that the work swings gi 
hich does not show in the illustration, down in the shears, not making an ex he 1 hine | e furtl ! re 
being behind the face-plat When turn tremelv high lathe, as 1t would, 1f it wer ‘ r 















































ie 
y 

’ 1] ] th wr? T bh neg 7? 1) IT} ~ o} 
LIC ind ne cCultel Li 1g | ln gil 
f the operator This machine was de 
ened and built by John Tangye, of Man 

chester, England, and we find described 


him in the Practical Engineer, of Lon 


LINE OF DIRECT CURRENT MOTORS 


accompanying illustrations show a 


new line of direct current motors which 
been brought out by the Richmond 


mpany, of Richmond, Va. The 


designed to stand, with the 


machines are 


brushes in the neutral position, overloads 


five times the normal without 


teature 


4 tour to 


which ympt 


permits pr 


parking, a 


starting and reversal 














Fit ! THE MOTOR COMPLETE 


The railway type of field coil has been 
used throughout, as also the railway meth 
od of bringing the leads of the machine 
out through rubber bushings in the frame, 
which avoids slate terminal 
boards 


he heads are held in place by four 


porcelain or 


Cap 
screws, and as they can therefore be turned 
in the frame the machines lend themselves 


The 


set on 45-degree centers, so that 


either to floor, wall or ceiling use 


pole Ss are 














FIG. 2. THE BRUSH-HOLDER RING 
for floor, wall or ceiling use there is no 


bottom field coil to become saturated with 
any oil or water 


The 


is provided with stops 


which may get into the 


machine brush-holder ring shown 


in Fig to prevent 
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the brushes 
of the 
The heads of the 


mmprising in on 


from being carried very rad 
cally out neutral or proper 


pos 


position 


shown in Fig. 3, 

















THE ARMATURI 


comimiutat 


collars, are shrunk upon the arma 


thrust 
shaft, thus 


creeping along the shatt and getting 


ture 


preventing any possibility 


nto the commutator and windings 


7 he c 
ed from hard drawn copper bars, 


ymmutators, Fig. 4, are construct 
insulated 
wed up 
“hey 


with high-grade mica, and = scre 


while hot under hydraulic pressure. 1 
are readily removable from the armature 
without taking any coils off the machine, 


and the ring lock-nuts are turned toward 


the winding so as to add an additional 


igainst oil from th earings 











FIG. 4. THE COMMUTATOR 
creeping into the commutator lhe com 
mutators have considerable depth of seg 
ments, thus allowing long life, and the 


leads trom the coils are not soldered 
the segments, but the segments are milled 

few thousandths smaller than the width 
ot leads and the heads ile swaged 
into the commutator bars, thus avoiding 
the use of solder or so!dering fluids 


A Valuable Suggestion From an Unwelcome 
Visitor. 

I remember 

Dr. James Douglas, on a trip 

Wales \fter 


siderab!e red tape we were reluctantly ad 


accompanying our late 
president, 
to South unwinding con 


mitted to view a particular piece of 
mechanism invented by the superinten 


his 


had 


dent of a certain smelting works 


and 


tr ide 


superintendent was progressive 
experience of the American fre 
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ideas With 


director to 


dithculty he persuaded t 


managing allow us to visit 
other parts of the establishment. In one 
besse 


The a>» 


Douglas 


corner we found an experiment 1 


erizing low-grade copper-matte 


sistant in charge informed Dr 


that the furnace continuously froze up 


[he reason was apparent—the blast was 


limited to a few ounces of pressure 


Douglas suggested that they try as many 


pounds of air as they were then using 


ounces Che smelter, with many misgi\ 


1 


Ings agreed to make the experiment, say 


ing at uld be no worse 


least they ( 
On our 


ir reaching London some hours later 
| 


a telegram trom the manager ot 


that 


we found 


the works stating the bessemerizing 
he could not 


al address befo 
Vining Eng 


was now successful and that 


thank us too much for the hint 


R. Ledoux 


the American 


in president 


Institute 


Personal. 

from Mr. S. H 
Churchill & 
Manchester, Eng 


We have receive da call 
March, manager of 
Ltd., 

Mr 


ountry until July 


Charles 


CoO enginec.s, 


March will 


land remain in 1s 


Charles H. Haswell, the first engince! rf 
the United States Navy, 


vears old on May 22. On May 23 4 birt 


Was ninety-five 


} 


day dinner was given him by members 
f the Engineers’ Club cf New York. Mr 
Haswell is the oldest member of Tam 


Hall 
5, & 


has been appointed superintendent ot 


many 
McQuiston, until recently secre 
tary, 
the Westinghouse Companies’ publishing 
department, having charge of matters re 
| the the 
Westinghouse the 


ating to various 


Unite 


publicity of 
products in 
States and Canada 

Putnam A 


the Crocke: 


Bates, late sales manager of 
Wheeler 
a copartnership 
der 
sulting electrical engineers, 42 
New York 


on to 


Company, has formed 
John Neilson, un 
& Neilson, cot 


Broadawy, 


with 
the title of Bates 


They will give special itter 


applications of motor drives 


machine tools 

H 2 Frevert, ror s¢ 
manager of the New York stores of the 
Niles-Bement-Pond § (¢ 
Pratt & Whitney ( 
those connections and has opened an offi 


114-118 Liber 


veral years pa 
‘ompany, and_ the 
ompany, has severe 
for che sale of machinery at 
ty street, New York. He is also manage: 
f the New York office of th 
Grinding Compa vy. Wor 
the Brightman Manufacturing Compat 
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Obituary. 
James Best, for many years manager of 
Best B niler & Mach ne Works. 
died May 17, fifty-three 


the John 
Lancaster, Pa.,. 
vears old 


James A. Hinson, president of the Na 

















May 26, 1904 


tiona La ( upier Company | 
died May 12, fifty-two years old 
active life had been associated wit 


road appliances of which had 


in 


several, 


among 


cag 
All his 
h y 
Al al 
vented 


which was the Nationa 


combination coupler to couple wi the 
Miller hook 

Oliver G. Kipp, of ¢ Mason-hKipy 
Manufacturing Company, \ladis Wis 
died April 26, thirtv-eight vears 1 Aft 
working some yvears as a m nis 
started a repa shop at Rochell | He 
became interested in the force feed ! 
cator ind four vears g eon ‘ 
manufacture of one of n designing 
this business now being merged wit 
f the Mason Lubricator Compa1 

J. N. Barr, assistant to the presidet 
the Chicago, Milwaukee & St. Paul Ra 
rocd, die it Libertyville, 1 \I 1 
fifty-two vears old. Mr. Barr was we 
krown ra id man and id ented 
Sone pe an ntly used ppl i Cs He 
had been superintendent of motive powe 
of the St. Paul road, mechanical supe 
tendent of the Baltimore & Ohio and the 
of the Er ind general superintet lent ft 
the St. Pau 

Business Items. 

The American Machinery Companys rf 
Grand Rapids, Mich., has changed its nam 
to the “Oliver” Machinery Company No 
change in ownership or management has 
teken place, and the same policy of making 
‘Oliver’ machines quality machines will b 
maintained 

The Pneumatic Engineering Company, ot 
New York, has just received an order for a 
large air compressor to be used in connection 
with the water works of Sherman, Texas 
The machine is a special Rand-Corliss com 
pressor with Tangye frame, having air cylin 
ders 20 and 12x20 and steam cylinders 9 and 
17x20, designed for 200 pounds per square 
inch air pressure 

The Hartford Blower Company, llartford 
Conn., has received a large order from Sar 
gent & Co., New Haven, Conn., for its sys 
tem of collecting the shavings, sawdust 
chips, et« from its wood-working machinery 
and conveying same to its boiler-house An 
other large order just received is from the 


Scovill Manufacturing Company 


Conn This is for collecting 


erushing machinery A copy of the 


mm 


ford Blower Company's new sectional ¢ 
log, No. 57, entitled Dust Collecting 
be mailed to anyone interested 
Manufacturers 
Pacific is starting to 


The Missouri 


for large Sedalia, Mo 


shops at 


The plant of the Grand Rapids 
Stave Company has been burned 

rhe Gilbert Knitting Company, Little 
N. Y., may enlarge one of its mills 

The plant of the Higgston Lumber 


( Mic 


Waterbury 


dust fre 


Its 
art 
ata 


Wii 


pany, Pelham, Ga., has been burned 

A factory is being built for the Carberry 
Stacker Company, Carberry, Manitoba 

It is proposed to build waterworks and an 
electric lighting plant at Thomson, Ga 

lire has damaged the carriage factory of 
B. Ledoux & Co., at Montreal, Canada 

rhe wooden box plant of W. A. Garno & 


Fitchburg, Mass has been gutt 
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is progressing at Portland 


new M 
pany 
John M 


irniture 


Brown's w 
Nashua N 
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Mi of | W \ 
Mass., has beer 


The Crescent 


Langewald, at South 





rned 

The Delphos > Can Company has in 

eased its abpita stock ron Shoo 
S7H.000 

A metallic casket mpan liv move t 
bellaire, O Mayor Nicholson is enizant 
the matte! 

The Warren Manufacturing ¢ ipany, ¢ 
ton goods, Warren, R. 1... has t land 
new buildings 

rFhomas Taylor ind brothe manoee ¢ 

. t 
start i otton i li Loot three th s I nel 
Columbia, S. ¢ 

Menzel & Jettrey, of Minneapolis, Mint 
are, we understand, starting to e1 new 
foundry buildings 

Improvements will be made to the building 
o-cupied by the Corrington Air Brake Con 


pany, Matteawan, N. \ 


A disastrous explosion has oc« 


works, at Lofty, Pa of the Lofty VPowd 
Company, Hazleton, Pa 
H. P. Sinclair & ©: a new concern, are 


to build a cut 
Corning, N. Y 


starting 
factory at 
Kavanaugh 


Joseph M 
Md., is 


coppersmith, Balti 


more, having built a factory, 35x06 


feet, two and a half stories 
South McAlester, |. T., is trying to raise a 
bonus to get shops, et of the Kansas City 


Oklahoma & Houston Railroad 


rhe Ameri 
Bridgeport, Conn., 


an Graphophone Companys 


is about to build additions 


for foundry and other purposes 

The New York, Ontario & Western Railway 
will, it is said, convert a roundhouse at Nou 
wich, N. ¥ into a machine shop 


rhe 


pany 


Bullock 
removed its 
71 


Manufacturing Com 
New York 


Broadway 


Electric 
offices to the 


has 


:mpire Building 
Maulbetsch & Whittemore, 


instrument ¢ 


Newark, N. J 


musical ases, about to erect 


are 


a 6Goxbo-foot, three-story building 


Che plant of the Maxwell Bros. Company 
lumber and manufacturer of boxes, et« Chi 
cago, Ill., has been damaged by tire 

rhe Lion Spoke Works, recently organized 
are about to build a spoke factory in Alton 
ark, a suburb of Chattanooga, Tenn 


George W Smith & Co furniture man 


ficturers, Philadelphia, Da are to enlarge 
heir plant, at a cost of about $50,000 

A rooting tile factory is proposed to 
started at Danville Il] The Chamber 


Commerce has information regarding it 

rhe plant of Keagy & Lear Machine Con 
pany, manufacturer of aXies, ete oshocton 
©., has been somewhat damaged by tire 

rhe J. R. Watkins Medical Company, Wit 
ona, Minn., will build two additions and i: 
stall drug milling and printing machinery 


erests identified w 


int 


Finch, Pruyn & Co., of Glens Falls, N. 
will build a big wood pulp and paper m 
rhe elevating and conveying machinery ta 
ry rf he Kay-Pim Manufacturing Cor 
pans st I uls Mo has een damaged 
Ihe Potts Manufacturing Companys Me 
hanics rg, Pa., machinist and manufacture! 
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les Moines la plan for a new § facts 
sliding WV sf es mout NOU I 
There wi e a separate engine room 

The Selma I ind Cement mpany 
posed ol Boston Mass capitalists 
bought land about 16 miles from Selma, A 
and w build a 4,000-barrela-day plant 

An explosion in the plant of the Vetraf 
Company Newark N. J mufacture 
rluble gun f ! i] s ind irnishe 
wrecked) valua nery ! irted 
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ompany 


mupany 
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for the Branford Maltlleable Iron Fittings 


ompany, which will run its machinery by 
ele city 
Fire at Portland, Ore has destroyed mills 
of the Day Lumoer Company, Ira I Powers 
Manufac ining Compans (furniture mauuta 
ture hie Multonomal Trunk (Ort 
(manufacturer of trunks and boxes ind the 
Jone taboe mil 
i] x low it Vnpraaaay 

I ling a in betweetr Clinton, la and 
Davenport, La vi it is said, have its powe 
ho Shops ear barns and head off s A 
Clinton rhe power hous equipment has 
probably been ordered 

It is reported, with some detiniteness, that 
mw Baltimore & Ohio will erect new round 
house boiler and machine shop buildings at 
ts shops at Lorain, ©), this season Portable 


ranes and hydraulic drop pits will be in 
talled at the roundhouse 

It is stated at Philadelphia that the Union 
raction Company is preparing to begin work 
n the powerhouse and car barns for the 
Market street underground and overhead rail 
way at the western end of the system, just 
across the line in Delaware County 

The factory for the manufacture of the 
Brinkerhoff postage stamp vending and moneys 
changing machine is to be moved from Spring 
field, Mo., to Sedalia Fy. H. Brinkerhoff, se« 
retary of the Missouri-Kansas Postal Vend 
ing Company, is the inventor of the postage 
stamp vending machine 

The concern which some time ago pur 
ehased the old Linden race track property, 
near Elizabeth, N. J., as a site for a machin 
ery manufactory, is the Power & Mining Ma 
chinery Company office, 52 William street, 
New York city The plant at Elizabeth is ex 
pected to cost a million dollars or upward 

A building at Fairport, N. Y., occupied by 
the Forster Pulley Works has been sold to 
William Y Bogle, who is imterested with 
Gieorge W. Cobb, of that village, in the Porto 
Rico Canning Company This building is to 
be used for making tin cans The Forster 
Pulley Works will remove to other buildings 

A factory to make the Clifford ore sepa 
rator and concentrator may be built at Of 
tumwa, la W. OL. Clifford is the inventor, 
and W. W. Rankin, of South Ottumwa, is 
manager of the concern, which is called th 
Clifford Rankin Company A company is also 
being organized to make the Clifford flour 
milling machinery 

It is stated at New Castle Ind., that the 
contract for erecting the buildings for the 
Chicago Steel Company's new plant has 
been let to OO) L. Evans, of Washington, Ind 
The bulidings will be 900x225 feet The com 
pany hopes to begin operations by July 1 
The Merchants’ Association was) instrumen 
tal in securing the plant 

The Geiser Manufacturing Company, en 
vines, boilers, ete Waynesboro, Pa... has been 


egotiating to secure possession of the Green 


castle (Pa.) Manufacturing Company, agri 
caltural implements, ete and it is) believed 
that the deal is now going through Phe ob 
et is said to be that the G r Compan 
Hay manufacture a certain gasollne engine 
James M Erenton and others al i it 
tarting in operation at) Des Moin In \ 
ke plant employing an apparatus by whi 


it is claimed, the coals in that region can le 


minde into satisfactory coke Chis result is 
ad to tave been hitherte considered nat 
inabtle Whe ompany is called the Towa 


(coke Producing Company 

Wore ster, Mass.. may or may not be chosen 
fo the establishment of the Velnmmoid cou 
pony's plant for the manufacture of a water 
and grease proof paper and steam packing \ 
' 


meeting of the stockholders has been held i 


the office of Alva ©. Riee, hydraulic enginees 
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“The piano factory in East 
sold to Will 


has a large 


manufacture of 
sundries. The pur 
part of his 


soon make 


building. When 


in operation there will be employed about 200 


men." The 
street, trooklyn, 


Works. 36 Bride 
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The F. Bissell Company, Toledo, Ohio. Cata 
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D2, paper 
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Illustrated 
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paper 


American Stee! & Wire Company, Chicago 


1.1 Illustrated catalog and 
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Catalog No 
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fhe Corbin Screw Corporation, New Ih 
in, Conn Catalog and price list of iro ind 
bress wood and machine screws, bolts 
wire nails, ete Dlaxt, pp. 9S, cloth 

St. Louis Machinists’ Supply Company. St 
Louis, My Machinists’ tools and supplies 
Catalog No. 2, with illustrations and prices 
7X10, pp. 211, with soft leather covet 

Scully Steel & Iron Company, Chicag 
Lovekin tools for expanding and flanging iron 
steel and copper pipe Illustrated by a 
s and drawings 6x9l,, pp. 35, pa 


lean Bros. Steam Pump Works, Indian 


polis, na Catalog describing the 
rome vertical double-acting air pump l 
t condense! Illustrated Gxt. pp. 12 
per 

Wyman & Gordon, Worcester, Mass \ 
Short Story of William Murdock one f an 
nter sting series of brief biographies 
ished | trois company Illustrated $'x7 
io s 

Henry «R Worthington 114-11s 1 rty 
stroet, New York Worthington centrifugal 
pumps turhine volute and conoidal types 
Illustrated by half-tone cuts Gxt), pp. 48, 


papel 

J A. Fay & Egan Company, Cincinn;: 
(ile Wood-working machinery; tw ed 
tions one printed in French and one in Ger 
man, for foreign circulation ixlO, pp. 6 
paper 


Weber Gas & Gasoline Engine Company, 


Kansas City, Mo Catalog describing the 
Weber suction gas producer Illustrated by 
half-tones and drawings 7%x11, pp. 12 


paper 

Wonham Magor Engineering Works, Now 
York Industrial cars and track, turntaoles, 
light-weight locomotives and other equipme 
for industrial railways Illustrated Gx), 
pp. 123. paper 

Baldwin Locomotive Works, Philadelphia 
l’a ‘Record of Recent Construction,” No 
#5. illustrating and = giving dimensions of 


some of the locomotives recently built by t 
company 6x0, pp. 31, paper 


International Steam Pump Company, 114 


11S Liberty street, New York “Knowl 
pumping machinery for beet sugar factori 
[ilustrated Some interesting facts regacd 
ing the beet sugar industry are given its Xx 


il. pp Oh, paper 


¢. W. Thomas, Detroit, Mieh. (successor to 


Michigan Brass & Iron Works) 1904 cat 
of Michigan valves for steam, water, 
oil, ammonia, ete hydrants and generat 





water plant supplies, with price lists. I 
trated Ox?, pp. 64, paper 


Stanley Electric Manufacturing Compar 
littsfield, Mass Syuopsis of the S. bk 
System.” showing some of the lines man 
tured by this company, including alternat 
generators, transformers, motors, et I 
trated Sx101%.. pp. 42. paper 


Lipper Manufacturing Comy 
+) 


Worecestel Mas Ilex e Transmissic 
ulletin N 17. showing mites flexible 
dapted te ious services such as driv 
rills, cente grinders, casting grinders 

e hammers, et GOxXS, pp. 16, pap 


Rock River Machine Company, Janes 


Wis Padget punches and shears ! 
ng d ! end punel nd shea s gz 
rs. phow pun nd s 1 ! 
end punel ind shea illigato she 
ils 1 of hand ind 
trated 7. pp 1, paper 
Mu le \l e Tool Com 
ni hi Radial drills, with an 3 
and 4 feet nd attachments, including 1 


driven speed box, which can be furnished ! 


place of pulley drive [ilustrated Ln 
ration is shown also of a lathe « te g 
er made by this companys Ox, pp. lz 











